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ABSTRACT 
 
The literature suggests an association between frontal-executive dysfunction and 
sexual offending. Specifically, deficits in executive function may result in poor 
decision-making, disinhibited behaviour, lack of empathy and emotional 
dysregulation. In addition, an association between temporal lobe dysfunction and 
new sexual practices, characterised by hypersexuality, a sudden interest in sexual 
fetishes or late onset paedophilic interest, has been reported.  
 
The main aim of this study was to investigate the neuropsychological function of 
elderly first-time sex offenders (FT), who were charged with sexual offences after the 
age of 50. 
 
As sex offenders and frontotemporal dementia (FTD) patients share clinical and 
psychometric similarities, another aim of this study was to investigate whether the 
psychometric results of FT sex offenders resembled those patients with FTD. 
 
Elderly FT sex offenders have not been previously studied; therefore, this study 
contributes to the limited research on elderly sex offenders. 
 
Method 
 
One hundred offenders, aged 50 years or older (range 50-85, mean = 61.2, SD = 
7.1) years with a median age of 60 years, 80% of which were incarcerated at the 
time of this study, were administered a battery of neuropsychological measures, 
 viii 
which have been validated in the assessment of FTD. Of particular interest to this 
study was executive function, including decision-making, using the Iowa Gambling 
Task (IGT); memory, vocabulary, language skills; and a proxy measure of social 
cognition, assessing facial emotion recognition.  
 
The sample consisted of 32 FT sex offenders, 36 historical sex offenders (HT), i.e., 
individuals who had committed sexual offences prior to the age of 50; and 32 non-
sexual offender controls (NSOC). The non-sex offenders did not have a history of 
pervasive aggression or violence.  
 
This study’s hypotheses were threefold; (a) FT sex offenders would demonstrate 
greater neuropsychological deficits than HT sex offenders and NSOC offenders; (b) 
the two sex offender groups would demonstrate greater neuropsychological deficits 
than NSOC offenders; and (c) FT sex offenders would demonstrate poorer function 
in social cognition. 
 
Results 
 
FT sex offenders were less likely to offend against males and extrafamilial children. 
More than 30% of FT sex offenders committed child pornography offences. Only one 
FT sex offender committed a violent sexual offence. Despite the lower self-reported 
rate of paedophilic interest, more than 84% of sexual offences committed by FT sex 
offenders were against children.  
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Approximately one third of FT sex offenders had a history of alcohol problems; 41% 
had a history of depression; 66% had a history of head injury; and 72% had a history 
of hypertension. However, the groups only differed significantly in the rate of 
hypertension, with FT sex offenders having a significantly higher rate of hypertension 
than non- sex offenders.  
 
FT sex offenders had a significantly higher positive screening rate of dementia 
compared to non-sex offenders The two sex offender groups had similar screening 
results for dementia.  
 
As has been reported in previous neuropsychological studies of sex offenders, the 
neuropsychological performance of FT sex offenders was variable. FT sex offenders 
demonstrated similar performance to HT sex offenders; however, NSOC offenders 
outperformed FT sex offenders on a number of executive and temporal lobe function 
measures. Specifically, non-sex offenders outperformed FT sex offenders on three 
out of four executive function measures. Overall, sex offenders demonstrated greater 
deficits in executive function than controls. Both groups of sex offenders also 
demonstrated inferior performance on measures of temporal function compared to 
controls.  
 
Although the three groups did not significantly differ, a high proportion of offenders 
(56.6% for the sample) were impaired on a proxy measure of social cognition, a 
measure of facial emotion recognition, the Facial Expression of Emotion: Stimuli and 
Tests (FEEST), compared to normative data. Significantly, 61% of FT sex offenders 
were impaired on the FEEST.  
 x 
 
Conclusions 
 
The current results provide partial support for the first hypothesis, i.e., FT sex 
offenders demonstrate greater neuropsychological deficits, weaknesses or 
impairment relative to controls. There was stronger support for the second 
hypothesis, proposing that sex offenders, as a group, demonstrate poorer 
neuropsychological function than non-sex offenders. As the groups did not differ in a 
measure of social cognition, the third hypothesis was not supported.  
 
In light of these results, it seems that deficits in executive function play an important 
role in sexual offending early in life due to possible neurodevelopmental anomalies. 
Furthermore, it is proposed that executive function deficits later in life, due to many 
possible factors such as cardiovascular disease, drug and alcohol abuse, depression 
or brain trauma, equally plays an important role in sexual offending. The current 
results suggest that HT sex offenders experience neurodevelopmental anomalies in 
executive function early in life; and FT sex offenders develop executive dysfunction 
much later in life.  
 
In addition, performance on measures of temporal lobe function suggest that sex 
offenders demonstrate deficits in visuospatial function possibly due to planning and 
organization deficits, as well as weaknesses in memory span, new learning, and 
recognition memory compared to controls. It is proposed that the poor executive 
function by sex offenders played a major part in working memory deficits, which 
further affected temporal function. 
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On a measure of social cognition, the poor performance by FT sex offenders, relative 
to normative data, can be interpreted as being similar to patients with behavioural 
frontotemporal dementia (bvFTD), who also demonstrate significant difficulties 
identifying the emotions of others, lack empathy, have difficulties in understanding 
social cues and show marked behavioural difficulties in social situations. 
 
The current data suggests that, as a group, offenders demonstrate high rates of 
ventromedial prefrontal cortex (VMPFC) damage, irrespective of offender type. 
Individuals with poor facial emotion recognition have been found to have discrete 
damage to the VMPFC. An alternative hypothesis for the deficits shown by FT sex 
offenders in recognition of facial emotion can be attributed to impaired temporal lobe 
function, as individuals who demonstrate deficits in social cognition present with 
damage to the temporal lobes.  
 
As the rate of head injury in elderly FT sex offenders was high in this study, the 
deficits in facial emotion recognition can be attributed to the long-term effects of 
traumatic brain injury (TBI).  
 
The current results suggest a need for further neurocognitive and neurological 
assessment in elderly first-time sex offenders. Given the clinical and psychometric 
similarities of elderly first-time sex offenders with the “acquired sociopathy” in FTD, 
further investigation into FTD is necessary.  
 
 xii 
The implications of neuropsychological and clinically relevant deficits in this group of 
elderly FT sex offenders suggest that greater supervision, monitoring and placement 
are required, rather than investing in cognitive behavioural treatments and victim 
empathy enhancement, as, in most cases, such therapeutic interventions are 
unlikely to be effective.  
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1 INTRODUCTION 
 
1.1 Introduction	  to	  this	  study	  	  
 
Few studies have adopted a rigorous methodology in the investigation of 
neurocognitive function of elderly sex offenders. This study attempted to draw 
inferences from the neurocognitive investigation of sex offenders, who commit their 
first sexual offence after the age of 50 years. This thesis, which I believe addresses 
the most important issues in the investigation of an association between brain 
function and sexual offending in elderly first-time sex offenders, is divided into 
several parts.  
 
Section 1 of this chapter covers the myriad of societal problems that arise from 
sexual offending, followed by the prevalence of sexual offending in Australia, the 
problems of underreporting, and the long-term effects of sexual abuse.  
 
Section 2 of this chapter provides an introduction of the characteristics of the elderly 
sex offender, their risk of re-offending, and, of concern, the limited research 
available.  
 
Section 3 presents a rationale for researching elderly first-time sex offenders, the 
aims of the study, and an overview of this thesis. 
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1.2 SECTION	  1	  
 
1.2.1 Sexual	  offending	  and	  victims	  
 
Society remains outraged about the risk that sex offenders pose to their victims, 
usually children and women. Sex offenders often evoke fear and other negative 
reactions (Shackley et al., 2013). More recently, the serious sex offender legislation 
in New South Wales, other states in Australia, and internationally has led to 
heightened media attention and further societal concern.  
 
Contrary to society’s perception, victims usually know their perpetrators. 
Approximately 60% of boys and 80% of girls are abused by someone known to the 
child or the child's family (Lieb et al., 1998). In a study of 3,000 women randomly 
selected from electoral rolls, only 15% involved strangers, more than 38% of the 
abusers were relatives, and more than 46% were family acquaintances (Anderson et 
al., 1993).  
 
Sexual re-offending is also a significant problem in the lives of sex offenders.  Some 
studies suggest that sex offenders, when followed up for long periods, have high 
rates of sexual re-offending (Langevin and Curnoe, 2012; Langevin et al., 2004). For 
example, a study of more than 2,000 sex offenders in Canada found that between 
47% and 81% of sex offenders re-offended (Langevin and Curnoe, 2012).  
 
Significantly, the treatment of sex offenders remains controversial and 
misunderstood even among mental health professionals. The bleakness of this 
 3 
situation and the concerns by society regarding sexual offending are unfortunately 
not assisted by studies that report poor efficacy of sex offender treatment (Dennis et 
al., 2012; Hanson et al., 2002; Marques et al., 2005). However, not all agree that 
sexual offender treatment is ineffective, with some studies concluding that treatment 
can reduce sexual recidivism (Bradford et al., 2013; Harenski et al., 2012; Losel and 
Schmucker, 2005; Olver et al., 2013; Schmucker and Losel, 2008), with 
psychological and pharmacologic treatment being effective in reducing re-offending 
(Garcia et al., 2013).  
 
1.2.2 Prevalence	  rate	  of	  sex	  offences	  in	  Australia	  
 
Prevalence figures can differ substantially depending on the definition of sexual 
abuse used. For example, a broad definition of sexual abuse, one that includes 
exposure to pornographic material or exhibitionism, will produce a much higher 
prevalence estimate than a definition that includes only the most severe and 
intrusive forms of sexual abuse, such as rape. 
 
The collective statistics of recorded crime in Australia highlight the problem of sexual 
abuse. The prevalence estimates range from 1% of all children for abuse by a parent 
(Rosenman and Rodgers, 2004) to 45% of females when a broad definition of abuse 
is used, such as sexual exhibitionism, or "flashing", by a stranger (Australian Institute 
of Family Studies) (AIFS, 2010).  
 
In 2003, a report by the Australian Institute of Health and Welfare (2009) estimated 
that 187 per 100,000 children aged 0-14 years were victims of sexual abuse. In the 
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Personal Safety Survey of 2005, approximately 30% of women aged between 18 
and 24 years reported sexual violence in the last 12 months (ABS, 2005). In 2007, 
there were 19,781 sexual assaults recorded in Australia, with 94 victims per 100,000 
(AIC, 2007). The 2010-11 Crime Victimisation Survey estimated that 54,900 (0.3%) 
of Australians aged 18 years and over had been victims of at least one sexual 
assault in the previous 12 months (ABS, 2012). 
 
1.2.2.1 Underreporting	  of	  sexual	  offences	  
 
The true prevalence of sexual offending is contentious. Sexual offending accounts 
for only 1% of crimes recorded in England and Wales (Eastman et al., 2012). In the 
US, 9.7% of prisoners have a history of sexual offending (Greenfeld, 1997) and 
Australian data report a figure as high as 13.3% (Gelb, 2007). However, these 
figures represent significant underestimates of the extent of the problem as many 
sexual offences are not reported (ABS, 1996; ABS, 2002; ABS, 2010), or, if they are 
reported, the allegations are often withdrawn. 
 
Of the cases that do enter the criminal justice system, few reach trial, which means 
that only a fraction of all reported sex offences result in convictions (Lievore, 2003). 
In 2007, the Australian Institute of Criminology (AIC) estimated that less than 30% of 
sexual assaults were reported to the police (AIC, 2007). 
 
Victims do not disclose or report sexual violence for a range of reasons (Mouzos and 
Makkai, 2004). These reasons include: they do not identify the act as sexual 
violence, let alone as a criminal offence, they do not consider the incident serious 
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enough to warrant reporting, they are ashamed, may be fearful of the perpetrator, 
they do not think that they will be believed, and/or they may be genuinely fearful of 
how they will be treated by the criminal justice system (Fuller, 1989).   
 
1.2.3 Identified	  long-­‐term	  problems	  of	  sexual	  abuse	  
 
Difficulties associated with child sexual abuse can continue for many years following 
the abuse (Swanston et al., 1997; Tebbutt et al., 1997). Sexually abused children 
report a higher rate of psychiatric morbidity than their non-abused peers during 
childhood, adolescence and adulthood. These include depression and low self-
esteem (Lanktree et al., 1991; Mellott and Wagner, 1993; Stern et al., 1995), anxiety 
and sadness (Mannarino and Cohen, 1986), school and behavioural problems, such 
as  running away from home (Gomes-Schwartz et al., 1990), powerlessness 
(Finkelhor, 1984), and hopelessness (Mellott and Wagner, 1993). The long-term 
consequences of child sexual abuse have been identified as: depression (Mullen et 
al., 1994; Mullen et al., 1988), low self-esteem (Finkelhor, 1984), and increased risk 
of further victimisation, such as sexual re-victimisation involving rape or other types 
of sexual abuse (Beitchman et al., 1991; Ogloff et al., 2012). Other problems such as 
eating disorders (Bulik et al., 1989), suicidal behaviour (Cutajar et al., 2010; Plunkett 
et al., 2001), relationship and sexual difficulties (Mullen et al., 1994), drug and 
alcohol abuse (Cutajar et al., 2010; Strine et al., 2012), and engagement in criminal 
activity may manifest in late adolescence and adulthood (Ogloff et al., 2012; Rivera 
and Widom, 1990). In addition, the effects of sexual abuse can continue into 
adulthood and old age, with a similar prevalence of psychiatric problems as those 
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found in younger people, such as mixed anxiety and depression, generalized anxiety 
disorder, eating disorders, PTSD, and suicidal ideation (Chou, 2012).  
 
1.3 SECTION	  2	  
 
1.3.1 Offender	  age	  and	  sexual	  offending	  	  
 
Non-violent, violent, and sexual crimes are inversely related to age (Bonta et al., 
1998). Generally, older people commit fewer crimes than young people. For 
example, violent crimes are mostly committed by young males between the ages of 
15 and 25 (Krug, 2002).  
 
However, not all offenders are young or begin to offend at a young age (Barak et al., 
1995; Fazel and Grann, 2002; Kunz, 2011; O'Sullivan and Chesterman, 2007; 
Overshott et al., 2012; Yorston, 2004). For example, in the UK people over the age 
of 60 commit about 11 homicides and over 300 sex offences each year (Yorston, 
2004).  
 
Sexual offences are consistently over-represented in the UK, Canada and the United 
States (Uzoaba, 1998). Elderly sex offenders account for 1.7% of rapes and 3.8% of 
all reported “other sex offences” for a total of 5.5% of sex crimes (Johnson, 1995). 
Other studies report that between 2% and 14% of sex offenders are over the age of 
60 (Abel et al., 1988; Mezey et al., 1991). 
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Age is an important factor to consider in the prediction of sexual offending risk and 
there is a body of research that suggest that in some types of sex offenders age can 
predict a reduction in sexual recidivism (Barbaree et al., 2003; Blanchard et al., 
1999; Dickey et al., 2002; Fazel et al., 2006; Hanson, 2006; Prentky and Lee, 2007; 
Thornton, 2006). For example, the incidence of rape peaks in late adolescence and 
early adulthood (Greenfeld, 1997). Rapists tend to be younger than child sex 
offenders and the recidivism risk of “non-paraphilic” rapists decreases dramatically 
as a function of age (Dickey et al., 2002; Hanson, 2002).   
 
It is possible that the lower rate of sexual offending by older men can be attributed to 
a reduction in sexual drive (Barbaree et al., 2003). This decline has been supported 
by a study comparing more than 2,000 paedophiles, hebephiles (those attracted to 
adolescents) and teleiophiles (those most attracted to physically mature partners) in 
phallometric assessment1 for erotic age-preference (Blanchard and Barbaree, 2005). 
The results suggested that sexual arousal was inversely correlated with age, and 
there was no difference between paedophiles, hebephiles, and teleiophiles in the 
rate at which arousability declined. 
 
Some studies are more conservative when viewing age as a “protective factor” for 
sexual re-offending (Harris and Rice, 2007; Langevin et al., 2004). The reality is that 
a group of sex offenders are at an increased risk for sexually reoffending irrespective 
of age. Those with high psychopathy scores, for example, exhibit no significant age-
                                            
1 Phallometry is a physiological technique in which an individual’s penile blood volume is monitored 
while presented with a standardized set of laboratory stimuli depicting male and female pubescent 
children and adults.  
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related reduction in offending (Hare et al., 1992; Harris et al., 2003; Woodworth et 
al., 2013).  Another group of sex offenders that show no age-related attenuation in 
sexual recidivism are extra-familial child sex offenders. A meta-analysis examined 
the relationship of age and sexual recidivism using data from 10 follow-up studies of 
more than 4,000 adult male sex offenders and found that recidivism rates of extra-
familial paedophiles showed little reduction in sexual re-offending patterns until after 
the age of 50 (Hanson, 2002).  
 
1.3.2 Sexual	  offence	  histories	  and	  characteristics	  of	  elderly	  sex	  offenders	  
 
There is limited research on elderly sex offenders, although elderly sex offenders 
have been found to account for 5% of sex crimes, including 1.7% of all reported 
rapes (Johnson, 1995). Elderly sex offenders are more likely to have multiple victims, 
commit non-violent offences, offend in their homes, and are less likely to sexually 
assault strangers (Curtice et al., 2003; Fazel et al., 2002). Previous studies of elderly 
sex offenders identify fathers, stepfathers, grandfathers or an acquaintance of the 
victim as perpetrators and females as victims (Fazel et al., 2002; Goodwin et al., 
1983; Margolin and Craft, 1989). 
 
Many elderly sex offenders are “first time offenders” with no prior criminal record of 
any sexual or other offence (Hucker and Ben-Aron, 1985). Older offenders are more 
likely to commit “non-violent” sexual offences such as exhibitionism as opposed to 
“violent” sex offences (Alston, 1986). However, there is some evidence from small 
case studies that elderly men commit violent offences, such as rape, following the 
death of a spouse (Carabellese et al., 2012). 
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The research on elderly sex offenders suggests that they can be a high risk for 
sexual offending against young children. A study by Poortinga et al. (2007) 
comparing offenders whose victims were under 6 years of age to those whose 
victims were 12 or more years of age, found that 23.3% offended against very young 
victims (less than 6 years of age). Of those individuals, elderly offenders (60 years 
old or greater) were three times more likely to offend against this young victim group. 
 
1.4 SECTION	  3	  
 
1.4.1 Why	  research	  first-­‐time	  sex	  offenders	  over	  the	  age	  of	  50?	  
 
Efforts to control sexual offending often focus on the prevention of sexual re-
offending of men who have a history of sexual offending and are generally well-
known to authorities, including the police and the courts. Sex offenders are required 
to register as a sex offender2, reveal where they live, and are not allowed to live near 
child congregation places, schools, or churches. In addition, there are penalties for 
repeat offenders and for non-compliance of registration.  
 
In contrast to known sex offenders, much less is known about first-time sex 
offenders and even less is known about elderly first-time sex offenders, especially in 
                                            
2 The Australian National Child Offender Register (ANCOR) is a web-based system used in all 
jurisdictions. Authorized police use ANCOR to monitor persons convicted of child sex offences and 
other specified offences once they have served their sentence. Offenders are monitored for eight 
years, 15 years or the remainder of their life (4 years or 7½ years for juvenile offenders). On 1 March 
2011, there were 12,596 registered offenders across Australia. 
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respect to their risk. Much of the research so far has been on much older sex 
offenders while this study investigated sex offenders as young as 50 years old.  
 
1.4.2 The	  present	  study	  
 
This case-control study investigates the neuropsychological function of a group of 
elderly first-time sex offenders. This is an important group of sex offenders to 
research because there is a need to identify the risks relevant to “first-time” sex 
offenders, whose historical factors are unknown. Otherwise, clinicians will 
increasingly be faced with the challenge of estimating sexual recidivism risk in the 
absence of a known sexual offence history. Current actuarial instruments, such as 
the Static-99R (Hanson et al., 2012) and the Sex Offender Risk Appraisal Guide 
(SORAG) (Quinsey et al., 1998), which rely on historical risk factors, such as 
previous sexual offending, will not assist clinicians in these cases.  
 
This study aims to increase our knowledge of the neuropsychological function of 
first-time offenders, who commit their first sexual offence much later in their lives, 
and attempts to investigate whether they demonstrate further risk of sexual offending 
as a function of neurocognitive impairment.  
 
1.4.3 Overview	  of	  this	  thesis	  
 
To achieve a thorough investigation and understanding of the cognitive function of 
this population of elderly sex offenders, an introduction to relevant topics and 
empirical studies was necessary.  
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Chapter 2 covers the research of normal cognitive ageing, outlining the delineation 
between normal and pathological ageing. The cognitive functions, such as 
processing speed, memory, and executive function, which are susceptible to the 
effects of ageing, are discussed. This chapter would have been incomplete without a 
discussion of the limitations associated with the assessment of older adults. 
Therefore, a short summary of the neural substrates of the older adult, as well as the 
limitations of existing so-called “frontal tests” are discussed.  
 
Chapter 3 outlines the association between structural, neuropsychological function 
and sexual offending, in the process, critically evaluating the research in this field. 
This chapter covers various topics, introducing the reader to the complexity of 
attributing sexual offending to morphological and cognitive changes. The chapter 
highlights the contribution of frontal and temporal lobe dysfunction in sexual 
offending, as well as the contribution of deficits in social cognition, which can 
contribute to the risk of sexual offending in the elderly. Chapter 3 concludes with a 
summary of the methodological problems endemic in neuropsychological research of 
sex offenders.  
 
Chapter 4 introduces the research on frontotemporal dementia (FTD) emphasising 
the possibility of a link between frontal and temporal deficits observed in sex 
offenders and those of FTD patients, who can also commit sexual offences.  
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Chapter 5 outlines the methodology of this study, re-iterating its aims, including the 
hypotheses to be tested, definition of participant groups, and the battery of 
neuropsychological tests used.  
 
Chapter 6 provides the results of the statistical models used to analyse the data.  
 
Chapter 7 discusses the results, the possible implications, along with many 
limitations of extrapolating conclusions from the results, and recommendations for 
future researchers and clinicians in this field.  
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2 NORMAL COGNITIVE AGEING 
 
2.1 Introduction	  
 
Cognitive ageing refers to decline in cognitive functions as people age (Deary et al., 
2009; Starr et al., 1997). The research in normal human cognitive ageing is divided. 
It is unclear whether cognitive decline is disease-specific or simply part of the so-
called “normal ageing process”.  
 
The purpose of this chapter is to outline the changes in cognition that inevitably 
occur in normal human ageing. In section 1, the cognitive functions susceptible to 
ageing are discussed in detail given their relevance to the current study. The 
limitations of existing so called “frontal” or executive function tests are also 
discussed. This section concludes with a short summary of the neural substrates 
affected in cognitive ageing.  
 
In section 2, the limitations in the assessment of older adults are discussed, as well 
as the steps taken to avoid biases in the assessment of executive function of the 
older adult.  
 
2.1.1 Cross-­‐sectional	  and	  longitudinal	  studies	  
 
Studies of older adults are typically cross-sectional, which results in different 
conclusions regarding cognitive decline in the aged. Cross-sectional studies, which 
compare cohorts of different ages and make inferences about cognitive decline, are 
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limited in scope because they only test the person at a particular juncture and, 
therefore, ignore previous functioning or factors that are better covered over 
intermittent periods. On the other hand, longitudinal studies provide useful 
information about a person’s decline over time, using the same tests; however, these 
studies are expensive and, given the medical problems associated with ageing, they 
suffer from dropout rates.  
 
Just as age-related changes in brain structure are not uniform across the entire brain 
or across individuals, age-related changes in cognition are not uniform across all 
cognitive domains or across all older individuals. Notwithstanding, healthy older 
adults experience a steady decline in cognitive ability whether measured 
longitudinally (Park et al., 1996), or cross-sectionally (Small et al., 1999).  
 
Crystalized abilities, such as language, verbal ability and breadth of knowledge, as 
well as autobiographical and emotional memory, remain stable until later in life 
(Schum and Sivan, 1997; Willis et al., 1992). Expertise-based on over-learned skills 
show some attenuated or no age-related change, particularly with continued practice 
(Krampe and Ericsson, 1996; Morrow et al., 2001). In contrast, processing speed, 
working memory, problem solving and new learning decline (Anstey and Low, 2004; 
Ballesteros et al., 2009; Kramer et al., 2007; Small, 2001).  
  
The following sections outline the cognitive changes generally found in older 
populations: 
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2.2 SECTION	  1	  
 
2.2.1 Processing	  speed	  in	  the	  older	  person	  
 
Processing speed has been consistently shown to slow with age (Eckert et al., 2010; 
Fozard et al., 1994; Hedden et al., 2005; Levitt et al., 2006; Salthouse, 1995; 
Salthouse, 1996; Willis et al., 1992). Older people show a reduction in the amount of 
information they can process at a single point in time. It has been proposed that 
slowing in the aged can account for much of the changes in performance that decline 
with age (Fisk and Warr, 1996; Nettelbeck and Burns, 2010). Many tests are timed 
and tap into fluid intelligence, raising the possibility that processing speed has an 
important effect on other cognitive functions (Lezak et al., 2004).  
 
Structurally, a frontal pattern of grey matter and white matter variation related to 
cerebral small vessel disease, as well as a cerebellar pattern of grey matter and 
white matter variation, has been associated with age-related declines in processing 
speed (Eckert et al., 2010). 
 
2.2.2 Memory	  in	  the	  older	  person	  
 
Memory complaints are common among older adults and are more prevalent among 
the very old and those with low levels of education (Fournet et al., 2012; Jonker et 
al., 2000). Furthermore, subjective memory deficits have been correlated with 
performance, as individuals who report problems with memory generally perform 
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poorly on standardized memory tests, such as the California Verbal Learning Test 
(Hohman et al., 2011).  
 
However, it is not clear whether memory problems are permanent or can be 
modulated as there is some evidence that memory in older people can improve with 
lifestyle changes, such as exercise (Nagamatsu et al., 2013).  
 
Not all aspects of memory show age-related decline (Henry et al., 2004). Semantic 
memory remains relatively intact in healthy older adults, while episodic memory, i.e., 
the conscious recollection of a personal experience that contains information on 
what has happened and also where and when it happened, shows age-related 
decline (Chen and Naveh-Benjamin, 2012; Kinugawa et al., 2013; Naveh-Benjamin 
et al., 2005; Nyberg et al., 2012; Salthouse, 2009; Shing et al., 2010). 
 
2.2.2.1 Working	  memory	  in	  the	  older	  person	  
 
Working memory refers to a limited capacity system that is responsible for the 
temporary storage and processing of information while cognitive tasks are performed 
(Lezak et al., 2004). Memory capacity and attentional control are two essential 
elements of working memory, which are further subdivided into several more specific 
components (Baddeley, 2000; Miyake et al., 2000).  
 
Working memory is assessed by a variety of tasks. The unifying feature of all these 
tasks are twofold; (1) to hold the relevant material intact, and (2) to perform a mental 
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operation so that attentional control, defined as the ability to effectively preserve and 
retrieve items from memory in the presence of interference, is maintained. 
 
Working memory declines incrementally with age (Bender and Raz, 2012; Fakhri et 
al., 2012; Holtzer et al., 2009; Meguro et al., 2001; Remick et al., 2012; Sander et al., 
2012). Specifically, older adults demonstrate deficits in attention because they allow 
irrelevant information to enter working memory and occupy working memory 
resources, which are required for efficient processing (Scullin et al., 2011). 
 
2.2.3 Terms	  
 
Before addressing the issues of executive function in the older person, it is important 
to revisit some terms, i.e., executive function, executive dysfunction and the 
problems encountered in the measurement of executive function. 
 
2.2.3.1 Executive	  function	  	  
 
Executive function (EF) can be defined as higher-order cognitive processes that 
orchestrate simple ideas, movements and actions into complex goal-directed 
behaviours that are multidimensional (Alvarez and Emory, 2006; Jurado and 
Rosselli, 2007; Stuss and Alexander, 2000; Zelazo et al., 2004). EF has been 
proposed to have three primary components: attention, working memory, and 
inhibition/switching (Baldo et al., 2001; Fuster, 2002; McCabe et al., 2010; Miyake et 
al., 2000). These higher order processes include cognitive flexibility, monitoring 
one’s own behaviour, self-control, delay of gratification, drive inhibition, and the 
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anticipation of future consequences (Luria, 1980; Malloy and Richardson, 1994; Raz 
et al., 1997). 
 
2.2.3.2 Executive	  dysfunction	  
 
Executive dysfunction may manifest in a constellation of problems in everyday life. 
Behavioural disinhibition, concrete thinking, perseveration, lack of initiative, poor 
planning and goal-setting, apathy and loss of cognitive flexibility are all 
characteristics of executive dysfunction (Lezak et al., 2004). Impairments in set 
shifting ability is a notable feature of executive dysfunction (Avila et al., 2003). 
 
2.2.4 The	  limitations	  of	  executive	  function	  tests	  
 
Research on EF has historical roots in neuropsychological studies of patients with 
frontal lobe damage; however, the use of certain tests may not necessarily index 
damage to these areas (Alvarez and Emory, 2006; Miyake et al., 2000). These 
findings can therefore be confusing and provide uncertainty as to which 
neuropsychological functions EF tests actually measure (Collette and Van der 
Linden, 2002).  
 
Tests of abstract reasoning and verbal fluency are commonly referred to as “frontal 
lobe” tests because patients with severe frontal lesions perform poorly on them. 
Eventually it became standard practice to conclude that individuals who perform 
poorly on EF tests had a “frontal lobe deficit”.  
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As not all frontal lobe damage patients perform poorly on EF tests, Alvarez and 
Emory (2006) argue that frontal lobe damage (anatomy) should not be synonymous 
with executive dysfunction.  
 
2.2.4.1 Unreliability	  of	  executive	  function	  tests	  
 
EF tests can be unreliable. Some studies have found that patients with frontal 
lesions perform within normal limits on EF tests (Baddeley et al., 1997; Eslinger and 
Damasio, 1985; Shallice and Burgess, 1991) while others have found that those with 
non-frontal or diffuse lesions perform as poorly as those with frontal lesions on these 
tests (Anderson et al., 1991; Axelrod et al., 1996). Even in the presence of obvious 
executive dysfunction, patients can perform well on a variety of EF tests; however, 
the decision-making impairment is obvious in the real lives of patients (Bechara et 
al., 2005). 
 
2.2.4.2 Lack	  of	  specificity	  of	  executive	  function	  tests	  	  
 
“Executive function tests” can be multi-factorial or suffer from lack of specificity; and 
poor performance can be inferred for reasons other than dysfunction in the frontal 
lobes (Stuss et al., 1995). 
 
The Wisconsin Card Sorting Test (WCST), the Tower of Hanoi (TOH) task, and its 
variant, the Tower of London task, are so routinely used that they have become the 
primary research tools in assessing the “many” executive functions brain-damaged 
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patients, as well as in individual differences in normal populations. Although poor 
performance on these tests may suggest damage, there could also be other 
explanations for poor EF. 
 
Piguet et al. (2005) argue that because of the heavy reliance on other cognitive 
systems, pure measures of EF probably do not exist. Demakis (2004) argues that 
given the complexity of frontal lobe functioning and multiple cognitive abilities 
mediated by these brain regions, it is unreasonable to expect that one test can serve 
to investigate for anomalies and that it is equally unreasonable to expect that one 
single test can serve as a ‘gold standard’. 
 
2.2.5 Executive	  function	  in	  the	  older	  person	  
 
Older people cope less well when asked to solve unfamiliar reasoning problems, 
which require the person to distinguish relevant from irrelevant or redundant 
elements. For example, older adults experience problems in switching tasks, which 
implies that older adults must engage in more task-set reconfigurations or switch 
recourse demands during task-switching tests (Themanson et al., 2006; Wasylyshyn 
et al., 2011). 
 
In addition to the effects of ageing, the medical problems of the elderly, such as 
those brought about by cardiovascular risk factors, have been found to contribute to 
deficits in EF (Dregan et al., 2013; Knopman et al., 2001; Leritz et al., 2011; Reis et 
al., 2013). 
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A number of studies, using a variety of EF tasks, have documented important age-
related decrements in EF relative to young adults (Bisiacchi et al., 2008; Brennan et 
al., 1997; Clarys et al., 2009; Fisk and Sharp, 2004; Gunstad et al., 2006; Head et 
al., 2009; Parkin and Java, 1999; Zelazo et al., 2004; Zhou et al., 2011). In the 
Stroop test, older people perform inferiorly to young people (Boone et al., 1990; 
Bugg et al., 2007; Salthouse, 2000; West, 2000). Older adults commit more 
perseverative errors and complete fewer categories on the WCST than young adults 
(Isingrini and Vazou, 1997). Older people demonstrate poorer set shifting and set 
maintenance on the WCST, consistent with reduced efficiency of feedback use 
(Ashendorf and McCaffrey, 2008). Verbal fluency has been found to steadily decline 
with increasing age (Ylikoski et al., 1999), with older adults producing fewer words 
on tests of verbal and semantic fluency (Troyer et al., 1997). 
 
The pattern suggests an accelerated EF decline after the age of 60 (Treitz et al., 
2007). Some studies, however, have suggested that such declines occur much later, 
when people reach their 70s and 80s (Lin et al., 2007; Mack et al., 2005), while 
some studies have reported a decline in EF in middle-aged individuals (Zhou et al., 
2011), as young as age 50 (De Luca et al., 2003). 
 
Some studies propose selective ageing deficits in normal EF rather than a general 
decline (Goh et al., 2012; Rodriguez-Aranda and Sundet, 2006). 
 
In contrast to the above studies, other researchers have provided an alternative view 
that EF performance declines in older people. Some researchers have not found age 
differences in verbal fluency tasks (Bryan et al., 1997; Davis et al., 1990; Mejia et al., 
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1998), and have not replicated poor performance on the WCST by older people 
(Boone et al., 1990; Mejia et al., 1998). 
 
2.2.6 Anatomical	   correlates	   associated	   with	   executive	   function	   in	   the	   older	  
person	  
 
The brain undergoes pronounced age-associated structural changes in old age. The 
most obvious change is a steady decrease in brain size, with an increase in 
ventricular spaces and cerebrospinal fluid (Deary et al., 2009; Keller, 2006; Raz et 
al., 2005). 
 
Specifically, ageing leads to structural and functional declines in the frontal lobes 
(Bartzokis et al., 2001) with cortical thinning and volumetric reduction in the 
prefrontal cortex (Moscovitch and Winocur, 1995; Rajah et al., 2010; Raz et al., 
1997; Raz and Rodrigue, 2006; Stuss et al., 1996; West, 1996), specifically in the 
orbitofrontal, dorsolateral, and ventromedial prefrontal cortices (Fjell et al., 2009; 
Kramer et al., 2007; Walhovd et al., 2011; Zimmerman et al., 2006). In addition, 
functional neuroimaging studies have reported reduced prefrontal cortex activation in 
older adults compared to younger adults (Logan et al., 2002), as well as decreased 
cerebral glucose metabolism (Hsieh et al., 2012). 
 
2.2.7 Social	  cognition	  deficits	  in	  older	  people	  
 
In addition to deterioration or slowness in cognitive function, older people can also 
demonstrate deficits in emotional/cognitive integration (Baena et al., 2010). In recent 
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years these behavioural aspects have been included under the umbrella of “social 
cognition”, which has been shown to dissociate from conventional EF. 
 
Among the age-related social deficits found, older people have deficits in facial 
emotion recognition (Suzuki and Akiyama, 2013); and Theory of Mind (ToM) tasks, 
which require understanding of other people’s beliefs and intentions (Bailey and 
Henry, 2008; Charlton et al., 2009; German and Hehman, 2006; Keightley et al., 
2006a; Maylor et al., 2002; Phillips et al., 2002; Slessor et al., 2007; Sullivan and 
Ruffman, 2004; Uekermann et al., 2006). ToM tasks used in ageing studies have 
required judgments in relation to the affective states of others, including the 
understanding of cues to sarcasm, deception, white lies and social faux pas. 
	  
2.3 SECTION	  2	  
 
2.3.1 Limitations	  in	  the	  cognitive	  assessment	  of	  older	  populations	  
 
There are potentially three major limitations encountered in the field of geriatric 
neuropsychology. 
 
Firstly, the assessment of age-related cognitive decline (ARCD) is complicated by 
low educational achievement, as many psychometric measures can be difficult to 
interpret in lower educational populations. Education is therefore an important factor 
in determining the level of impairment on screening tests for dementia (Bravo and 
Hebert, 1997) and performance on neuropsychological measures (Lezak et al., 
2004; Mitrushina et al., 2005). 
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The second limitation in cognitive gerontology is that the brain changes in normal, 
healthy older people are varied and diffuse rather than localized and specific; and it 
is unclear whether they affect all cognitive abilities to the same extent (Rabbitt et al., 
2007). For example, within samples of healthy older people without dementia, a 
marker for diffuse neurophysiological changes, incidence of white matter lesions is 
associated with poorer performance on a wide variety of cognitive abilities (van 
Swieten et al., 1996; Ylikoski et al., 1995). 
 
The third limitation in cognitive gerontology is that neuropsychological measures 
often fall short of achieving an accurate prediction of everyday functioning within the 
complexity of the real world, outside the testing context (Marson and Hebert, 2006).  
 
2.4 Summary	  
 
In summary, an extensive research base has shown age-related cognitive decline in 
memory, including working memory and episodic memory, processing speed and EF 
using a variety of measures. In addition, elderly individuals can demonstrate deficits 
in social cognition. The research suggests that cognitive functions are 
interdependent and can detrimentally impact on each other in the presence of 
impairment or deficit.  
 
Of particular interest to this study, there are three explanations that can account for 
the inconsistency in age-related EF decline.  
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Firstly, executive function measures may be too difficult for healthy older people due 
to their multifactorial nature and therefore any “deficits” or “impairment” may not 
reflect actual changes in EF in healthy ageing. There is probably no better example 
than the WCST, which requires adequate visual processing, basic numerical ability, 
some rule induction abilities, the ability to process feedback, working memory, the 
ability to shift mental set, and adequate motivation (Strauss et al., 2006). This means 
that there are a number of ways in which performance can be compromised.  As a 
result, it is difficult to interpret whether WCST failure is due to EF or other 
components of brain function. Thus, an EF task failure does not necessarily 
demonstrate the presence of executive impairment.  
 
Secondly, executive dysfunction in the aged can be related to other cognitive 
functions, other than EF.  The EF decline can be related to loss of fluid intelligence 
(Bielak et al., 2006), or slower processing speed rather than changes in executive 
constructs (Fisk and Sharp, 2004; Salthouse et al., 2003), as processing speed and 
executive functions have been postulated to not be mutually exclusive (Albinet et al., 
2012). In addition, memory and EF deficits have been found to be highly correlated, 
indicating that lower performance in tasks in one domain (episodic memory) is 
associated with the other (executive function) (Goh et al., 2012).  
 
Thirdly, executive processes are not a unitary construct, which can be explained by a 
single factor (Elliott, 2003; Goh et al., 2012; Huizinga et al., 2006; Hull et al., 2008). 
EF does not sum to a constellation of distinct sub-functions or sub-components, as it 
involves several discrete cognitive processes that can be traced to particular neural 
substrates (Stuss and Alexander, 2000). 
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Neuroimaging studies support the multi-faceted nature of EF by showing that 
different components of EF can be attributed to different parts of the prefrontal 
cortex. For example, the ability to maintain information in working memory has been 
found to mostly recruit lateral prefrontal cortex (Narayanan et al., 2005); switching 
between tasks has been found to be the domain of the medial prefrontal cortex 
(Crone et al., 2006); and the ability for inhibition has been attributed to the 
orbitofrontal prefrontal cortex (Aron et al., 2004). 
 
2.5 Comment	  	  
 
The present study attempted to address the limitations of EF assessment in the 
elderly by using EF measures that are not multifactorial or “beyond the capacity” of 
an older population. 
 
Secondly, this study attempted to use measures that tap into as many EF functions 
(i.e., inhibition, planning, decision-making, and working memory) to investigate for 
discrete EF functions. 
 
In addition, social cognition was assessed with the Facial Expression of Emotion: 
Stimuli and Tests (FEEST), described in Chapter 5. 
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3 STRUCTURAL BRAIN IMPAIRMENT AND 
NEUROPSYCHOLOGICAL DEFICITS IN SEX OFFENDERS 
 
3.1 Introduction	  
 
The last chapter provided an introduction to the cognitive assessment of the older 
adult. This was an important chapter in providing a background to the 
neuropsychological assessment of older populations. There were two reasons for the 
inclusion of the last chapter. Firstly, it was an introduction to the problems 
encountered in interpreting measures of neurocognitive function in the elderly.  
Secondly, it attempted to outline the limitations of cognitive assessment in providing 
an explanation for sexual offending. 
 
This chapter covers the association between cognitive function, neural substrates, 
and sexual offending.  
 
This chapter is divided into two parts: Section 1 covers the anatomical areas that 
have been known to contribute to sexual offending, and Section 2 critically evaluates 
the body of neuropsychological research in sex offenders. Obviously, the sections 
overlap as anatomy and function are correlated.  
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3.2 SECTION	  1	  -­‐	  Structural	  and	  neurological	  impairment	  in	  sex	  offenders	  
 
3.2.1 The	  neurobiology	  of	  sexual	  function	  
 
The neurobiology of sexual function is inferred from three principal research 
methods: (1) animal studies; (2) human studies involving laboratory manipulations of 
sexual responding; and (3) clinical reports of sexual dysfunction secondary to drug 
treatment or disease (Meston and Frohlich, 2000).  
 
Before the advent of neuroimaging, neurological studies of sexual behaviour relied 
on animal models (Elwers and Critchlow, 1960; Fernandez-Guasti et al., 1992; 
Green et al., 1957; Stark, 2005). For example, rhesus monkeys that undergo 
removal of the temporal lobes demonstrate the Klüver-Bucy syndrome (Kluver and 
Bucy, 1997; Snell, 1992). They become docile and show little evidence of anger, are 
unable to appreciate objects visually, develop an increased appetite and hyperorality 
(a tendency to examine objects by mouth); as well as demonstrate an indiscriminate 
increase in sexual activity with either sex. 
 
Recent studies on the neurobiology of sex have been facilitated using fMRI and 
photon emission computed tomography (PET) (Georgiadis and Kringelbach, 2012). 
The neuroanatomical areas that control sexual behaviour, including libido, initiation 
of sexual contact, and sexual preference comprise a complex neural network of 
structures in the central nervous system (Stoleru et al., 2012). These include 
subcortical and cortical regions, with the mesial temporal lobe and the amygdala in 
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particular being a crucial structure in human sexual drive (Baird et al., 2007; 
Beauregard et al., 2001; Fisher et al., 2005; Hamann et al., 2004), as well as the 
frontal lobes (Stoleru et al., 2003). Using PET, an increase in blood flow in the right 
prefrontal cortex has been found during orgasm (Tiihonen et al., 1994), as well as on 
the left side of the temporal lobe and ventral prefrontal cortex (Holstege and Huynh, 
2011). 
 
The amygdala has been found to be important in sexual function in mammals. 
Amygdala stimulation can elicit sexual arousal in the rat (Stark, 2005) when 
dopamine is increased in the medial preoptic area (Dominguez and Hull, 2001) and 
functional imaging reveals amygdala activation during sexual arousal in humans 
(Hamann et al., 2004; Karama et al., 2002).  
 
The other source of studying sexual arousal and behaviour has derived from the 
study of neurological patients, for example, those with epilepsy or focalized or 
disseminated lesions (Rees et al., 2007). Studies of patients with brain lesions or 
neurologic disorders are unique in enabling us to examine specific brain-behaviour 
relationships. For example, changes in sexual practices have been observed in 
patients with temporal lobectomy. However, studying patients with brain injury or 
disease can be limiting because the changes in sexual behaviour may be primary 
or secondary to the neurological condition (Georgiadis and Kringelbach, 2012).  
 
The following section is an introduction of the contribution of cerebral lesions or 
neurological changes and sexual offending.  
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3.2.2 Neuro-­‐anatomical	  studies	  of	  sex	  offenders	  
 
The association between brain damage and sexual offending has been documented 
since the 1880s when the Austro-German psychiatrist and author of the seminal 
work Psychopathia Sexualis, Richard von Krafft-Ebing, observed that the autopsy of 
a homicidal paedophile’s brain showed, “morbid changes of the frontal lobes of the 
first and second temporal convolutions, and part of the occipital convolutions” (Krafft-
Ebing and King, 1999)(p. 86). 
 
Since Krafft-Ebing’s observations, brain imaging studies have reported generalized 
brain dysfunction in sex offenders (Hendricks et al., 1988), particularly abnormalities 
in frontal and temporal lobe regions (Cohen et al., 2002b; Hucker et al., 1988; 
Hucker et al., 1986; Langevin et al., 1989a; Langevin et al., 1989b; Mendez et al., 
2000; Schiffer et al., 2008; Spinella et al., 2006; Wright et al., 1990).  
 
In addition to the possible association between sexual offending and frontal and 
temporal lobe damage, a few studies have reported relatively smaller brains in sex 
offenders, particularly in the left hemisphere, compared to non-sexual, non-violent 
controls (Wright et al., 1990); smaller right amygdala (Schiltz et al., 2007); 
diminished blood flow in frontal and temporal areas compared to non-sexual 
offenders (Graber et al., 1982; Hendricks et al., 1988; Hucker et al., 1986); and 
decreased glucose metabolism in the temporal and frontal cortices (Cohen et al., 
2002b). 
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3.2.3 Neurodevelopmental	  studies	  of	  paedophilia	  
 
The aetiology of paraphilic sexual preferences in men remains unclear; however, 
there is a growing body of research that paraphilic preferences, particularly in 
paedophilia, might be due to prenatal neurodevelopment (Blanchard et al., 2002; 
Blanchard et al., 1999; Cantor et al., 2004; Quinsey, 2003). This 
neurodevelopmental hypothesis suggests that some pre-, peri-, or post-natal event 
disrupts normal brain development, thereby “causing” or “increasing” the risk of 
paedophilia.  
 
Some studies suggest that paedophiles have a greater incidence of head injury 
(Blanchard et al., 2002; Blanchard et al., 2003). Functional neuroimaging techniques 
suggest that brain regions are more activated in response to non-pornographic 
images representing children in paedophiles compared to healthy controls. These 
regions include the cerebellum, the right orbital gyrus, the right inferior frontal gyrus, 
the left fusiform gyrus, the left anterior cingulate gyrus, and the right and left insulae 
(Stoléru et al., 2013). Other studies using fMRI have found that paedophiles show 
altered neural activity in the amygdala, hypothalamus, dorsolateral and orbitofrontal 
prefrontal cortices (Poeppl et al., 2011; Poeppl et al., 2013; Sartorius et al., 2008; 
Schiffer et al., 2008; Schiltz et al., 2007; Walter et al., 2007). In addition, paedophiles 
who molest very young victims have gray matter reductions in the orbitofrontal cortex 
and angular gyri bilaterally (Poeppl et al., 2013). 
 
In addition, an association between non-right handedness (NRH) and late fraternal 
birth order (FBO) has been found in sex offenders. For example, a study of more 
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than 8,000 offenders, including paedophiles, had a higher rate of NRH compared to 
non-offenders (Bogaert, 2001). Similarly, Cantor et al. (2005b) found that the rate of 
NRH was nearly triple in paedophilic men compared to those who sexually offend 
adults. Some studies, however, provide limited support for a relationship between 
NRH and sexual offending (Blanchard et al., 2007; Nachschon and Deno, 1987). 
 
The evidence supporting a neurodevelopmental explanation has gained popularity; 
however, these studies are few to generalize to all paedophiles or to all sex 
offenders. 
 
3.2.4 Sexual	   offending	   following	   acquired	   brain	   damage	   or	   traumatic	   brain	  
injury	  
 
Acquired brain injury (ABI) has been defined as an injury to the brain that can occur 
as a result of trauma, hypoxia, infection, tumour, substance abuse, degenerative 
neurological disorders or stroke (Fortune and Wen, 1999). Traumatic brain injury 
(TBI) often results in long-lasting disability with cognitive, physical, behavioural and 
psychiatric dimensions (Jacobsson et al., 2009; Masel and DeWitt, 2010; O'Connor 
et al., 2005; Ponsford et al., 1995a; Ponsford et al., 1995b; Wood and Rutterford, 
2006). Neuropsychological impairment can include a combination of cognitive 
deficits in memory, verbal fluency, executive function, processing speed, as well as 
changes in personality and behaviour (Anderson et al., 2001; Gross et al., 1996). 
 
As a group, TBI patients demonstrate poor inhibitory control, which results in poor 
behavioural self-regulation and impaired social cognition (Christ et al., 2003; 
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Babbage et al., 2011). As a result, TBI patients can demonstrate high levels of 
irritability, impulsivity and aggression, lack inhibition and decision-making skills (Rao 
et al., 2009; Wood and McHugh, 2013), and are at high risk of involvement in the 
legal system, as there is a link between irritability, aggression and violent offending 
(Baguley et al., 2006; Brower and Price, 2001; Fazel et al., 2011; Leon-Carrion and 
Ramos, 2003; Luiselli et al., 2000b; Sarapata et al., 1998; Schofield et al., 2006; 
Timonen et al., 2002). Prisoners are more likely to report persisting cognitive 
problems associated with TBI and are much more likely to screen positive for 
impulsivity and personality disorder (Perkes et al., 2011). 
 
Studies have consistently found high levels of TBI among prisoner populations 
(range 22-100%) leading to speculation of causation between TBI and offending 
(Langevin et al., 2000; Schofield et al., 2006; Shiroma et al., 2010; Shiroma et al., 
2012; Slaughter et al., 2003; Williams et al., 2010). These estimates demonstrate 
that TBI appears to be more frequent in offender populations than in the general 
population, where community-based surveys suggest a lifetime TBI prevalence of 
between 5-10% (Butterworth et al., 2004; Silver et al., 2001), or 1 in 45 (432,700 
people) in 2003 according to the survey of Disability, Ageing and Carers study (ABS, 
2004).  
 
Sexual offending following TBI is under-reported and the prevalence of such 
offences has been limited to those individuals who have been charged or convicted. 
Nevertheless paedophiles report a significant history of head injury/TBI before age 
13, when the brain is still developing, compared to non-paedophilic men (Blanchard 
et al., 2002; Blanchard et al., 2003). Langevin (2006) for example, found that in a 
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sample of 476 more than 49% of sex offenders had sustained serious head injuries 
and 22.5% sustained significant neurological insults.  
 
Behaviours secondary to TBI range from serious sex offences, such as child 
molestation, rape, and exhibitionism to less serious offences, such as inappropriate 
touching (Mendez and Shapira, 2011b; Mendez et al., 2000). One study found that 
out of 445 TBI patients, 6.5% committed a form of sexual offence following brain 
injury (Simpson et al., 1999). Of these, 64.8% were “touching” offences (i.e., 
frotteurism and toucherism), followed by exhibitionism (22.7%), and overt sexual 
aggression comprising of 9.4% of all offences. In the absence of a prior sexual 
offence history, Simpson et al. (1999) concluded that TBI can be a contributing factor 
in sexual offending. Langevin (2006) found that his TBI group was convicted for a 
wide range of sexual offences and tended to offend against adults rather than 
against children. 
 
3.2.5 Abnormal	  brain	  function	  and	  new	  cases	  of	  paraphilia	  
 
The definition of a paraphilia, provided by the American Psychiatric Association 
(APA) of the Diagnostic and Statistical Manual of Mental Disorders- Fifth Edition 
(DSM-5), is any intense and persistent sexual interest other than sexual interest in 
genital stimulation or preparatory fondling with phenotypically normal, physically 
mature, consenting human partners (American-Psychiatric-Association, 2013). 
 
An inappropriate sexual interest in children may result from brain disease as well as 
from the sexual dysfunction disorder of paedophilia. Many child sex offenders have 
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the condition known as paedophilia, which is, predominantly, a sexual attraction to 
prepubescent children, often present since adolescence. Paedophilic behaviour can 
be manifested by non-paedophiles whose predominant sexual attraction is to adults 
but who, nevertheless, manifest inappropriate sexual behaviour toward children. 
Some of these non-paedophiles develop a sexual attraction to children in association 
with a brain disorder. 
 
New onset of paedophilic and incestuous behaviour has been reported following the 
development of cognitive impairment caused by organic disorders (Mendez et al., 
2000; Regestein and Reich, 1978), including epilepsy (Silva et al., 1999).  
 
 
Figure 3-1 A Patient who developed paedophilic fantasies following a right orbitofrontal tumour  3
 
Patients with orbitofrontal prefrontal cortex damage, for example, can develop 
sexually inappropriate behaviour toward children (Burns and Swerdlow, 2003) [see 
Figure 3-1]. 
                                            
3 Magnetic resonance imaging scans at the time of initial neurologic evaluation: T1 sagittal (A), 
contrast-enhanced coronal (B), and contrast-enhanced axial (C) views. In A and B, the tumour mass 
extends superiorly from the olfactory groove, displacing the right orbitofrontal cortex and distorting the 
dorsolateral prefrontal cortex. With permission by Burns & Swerdlow. 
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Older studies have reported that patients with temporal lobe seizures can develop 
fetishism and transvestism (Epstein, 1961; Hoenig and Kenna, 1979; Kolarsky et al., 
1967). A small group of individuals with damage to parts of the temporal lobe, 
particularly in the right hemisphere, have developed late-life paedophilia (Anson and 
Kuhlman, 1993; Mendez et al., 2000). Eight patients that developed sexual 
behaviour toward prepubescent children in mid-to-late-life were found to have frontal, 
temporal, subcortical, hypothalamic, and septal nuclei disease (Mendez and Shapira, 
2011b).   
 
Brain disorders can result in a predisposition for sexual attraction to children through 
disinhibition with frontal disease, sexual preoccupation with right temporal disease, 
or hypersexuality with subcortical disease in non-motor basal ganglia, hypothalamus, 
or septal nuclei (Mendez and Shapira, 2011a). 
 
3.2.6 Rates	  of	  dementia	  in	  elderly	  sex	  offenders	  
 
Although some studies have found a high prevalence of psychiatric morbidity in sex 
offenders, including psychosis, substance abuse, mood and personality disorders 
(Cohen et al., 2002a; Dunsieth et al., 2004; Fazel et al., 2007b; Fazel et al., 2002; 
Kafka and Hennen, 2002; Koch et al., 2011; McElroy et al., 1999; Wallace et al., 
1998), a surprisingly low prevalence of brain changes have been found in elderly sex 
offenders (Clark and Mezey, 1997; Fazel et al., 2002; Fazel et al., 2007a; Hucker 
and Ben-Aron, 1985).  
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Clark and Mezey (1997) found little evidence of an organic disorder in their small 
sample of 13 child sex offenders over the age of 65. Fazel et al. (2002) found less 
than 1% had a clinical diagnosis of dementia in their study of 101 sex offenders aged 
over 59. Curtice et al. (2003) found that only 3 out of 18 sex offenders between the 
ages of 65-84 were diagnosed with dementia. 
 
3.2.7 Dementia	  patients	  and	  sexual	  offending	  	  
 
The prevalence of sexually disinhibited behaviour in dementia patients has been 
found to be between 2-25% (Alagiakrishnan et al., 2005; Burns et al., 1990; 
Drachman et al., 1992; Duffy, 1995; Szasz, 1983).  
 
Many older individuals who commit rape, molest children, engage in public 
masturbation, and sexual exposure, are eventually diagnosed with dementia 
(Cooper, 1987). For example, a 5-year cohort study of geriatric patients with 
cognitive impairment and sexual disinhibition concluded that inappropriate sexual 
behaviour in the elderly was related to the onset subcortical dementia, multi-infarct 
dementia, traumatic brain injury, frontal lobe syndrome or temporal lobe syndrome 
(Lothstein et al., 1997).  
 
Dementia patients can manifest antisocial behaviour of late onset, or acquired 
sociopathy, and commit sexual offences (Mendez et al., 2011; Mendez et al., 2000; 
Rainero et al., 2011). Patients with right-sided temporal variants of frontotemporal 
dementia have been found to be particularly sexually aggressive (Edwards-Lee et 
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al., 1997; Mendez, 2010). However, in contrast to antisocial individuals, dementia 
patients manifest disinhibited antisocial acts without premeditation or foresight. 
 
3.2.8 Hypersexuality	  in	  the	  elderly	  
 
Hypersexuality is the tendency to seek out sexual activity with appropriate and/or 
inappropriate partners and sometimes objects at appropriate or inappropriate times.  
 
Dementia patients can sometimes manifest hypersexuality (Cross et al., 2013; 
Hashimoto et al., 2004; Higgins et al., 2004; Robinson, 2003; Wiseman et al., 2000). 
Case series suggest that hypersexuality in elderly men account for many sexual 
offences against elderly women in nursing care facilities (Rosen et al., 2010).  
 
Hypersexuality can occur as a result of strokes, surgical resection, or other lesions of 
the temporal lobe (Baird et al., 2002; Blumer, 1970; Braun et al., 2003; Devinsky et 
al., 2010; Miller et al., 1986). Similarly, patients with frontal lobe lesions can manifest 
hypersexuality, with temporo-limbic damage possibly leading to disturbances in 
sexual drive, including change in the direction of sexual drive (Miller et al., 1986; 
Stein et al., 2000).  
 
3.3 Conclusions	  
 
The main conclusions that emerge from studies of sexual offending as a result of 
cerebral lesions are: 
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a) There are few studies of elderly sex offenders and conclusions are usually 
restricted by case studies or small sample sizes 
 
b) Frontal and temporal lobe impairments have been the most cited in its 
contribution to sexual offending in offenders of all age groups 
 
c) An association between neurodevelopmental anomalies and paedophilic 
disorder have been reported in a few studies 
 
d) There is an association between TBI and sexual offending, ranging from 
serious sex offences such as rape to less serious sex offences such as 
exhibitionism 
 
e) New cases of paraphilia following brain injury are relatively rare 
 
f) The notion that dementia rates are high in elderly sex offenders have not 
been supported 
 
g) The prevalence of sexually disinhibited behaviour in dementia has been found 
to be between 2-25% 
 
h) Hypersexuality in dementia patients has been reported as a factor in sexual 
offending 
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i) Finally, there is no definitive conclusion from studies of elderly sex offenders 
that brain impairment is entirely responsible for sexual offending 
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3.4 SECTION	  2	  -­‐	  Neuropsychological	  studies	  of	  sex	  offenders	  
 
3.5 Introduction	  
 
Surprisingly, there is relatively limited brain function research on sex offenders. A 
meta-analysis conducted by Joyal et al. (2014), which included 23 
neuropsychological studies consisting of more than 1,700 participants could not 
ascertain whether sex offenders present with specific or broad cognitive deficits. 
They concluded that neuropsychological data on sex offenders are relatively scarce 
to confirm any specific trends. 
 
Despite limited brain function research, the neuropsychological assessment of sex 
offenders represents the most common source of information about the possible 
contribution of brain dysfunction in sex offenders (Joyal et al., 2007). 
 
This section provides a critical appraisal of the literature of the association of 
neuropsychological impairment and sexual offending. The section concludes with a 
review of the inconsistent findings of neuropsychological deficits in sex offenders and 
the methodological problems encountered in this field.  
 
3.5.1 Neurocognitive	  deficits	  in	  offender	  populations	  
 
A number of neuropsychological studies have demonstrated a pattern of left 
hemisphere dysfunction in many violent males, psychopaths, and children with 
conduct disorders (Flor-Henry, 1976; Moffitt and Silva, 1988; Raine, 1993; Suchy 
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and Kosson, 2005). For example, deficits have been found in motor dexterity, 
visuospatial/construction skills, verbal comprehension, verbal and visual memory 
and attention shift, executive function, as well as verbal IQ being more impaired than 
performance IQ in many offenders (Hancock et al., 2010; Muscatello et al., 2013; 
Syngelaki et al., 2009; Tuominen et al., 2013).  
 
However, neuropsychological studies of antisocial behaviour, especially those 
focusing on executive functions, have yielded mixed results. Morgan and Lilienfeld 
(2000) found a significant relationship between antisocial behaviour and deficits in 
executive function. Dolan and Park (2002) found deficits in planning ability, set 
shifting, Go/No-go tasks and visual memory to be associated with antisocial 
personality disorder. Among the studies of different offence categories, one study 
found that violent offenders were impaired in shifting attention, but had good working 
memory and planning abilities. Other studies found impairments in a broad range of 
executive and memory functions among violent offenders (Dolan, 1994; Hancock et 
al., 2010; Hoaken et al., 2007; Miura, 2009; Morgan and Lilienfeld, 2000; Zou et al., 
2013), but when comparing violent, arson and sex offenders, Dolan and Park (2002) 
found no difference between them except for a higher rate of perseverative errors 
among arsonists.  
 
Therefore left hemisphere impairment and inconsistent and varied findings found in 
clinical and forensic populations are not unique to sex offenders. 
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3.5.2 Global	  cognitive	  deficits	  in	  sex	  offenders	  
 
A number of studies have reported neuropsychological impairment in sex offenders 
of all ages (Cantor et al., 2004; Eastvold et al., 2011; Flor-Henry, 1987; Hucker et al., 
1988; Kelly et al., 2002; Langevin et al., 1989b; Langevin et al., 1989a; Langevin and 
Curnoe, 2008a; Stone and Thompson, 2001; Suchy et al., 2009a; Young et al., 
2010), particularly deficits in tasks sensitive to frontal and/or temporal lobes (Flor-
Henry, 1987; Joyal et al., 2007; Lang, 1993).  
 
Flor-Henry (1987) concluded that in a heterogeneous sample, including homicidal 
rapists, violent sex offenders, paedophiles, incest offenders, fetishists, and 
exhibitionists, verbal ability and executive function were significantly impaired 
compared to non-criminal controls. Gillespie and McKenzie (2000) also found that 
sex offenders as a group obtained lower scores than non-sex offenders on most 
measures assessing left frontotemporal dysfunction, including verbal ability.  
 
3.5.3 Executive	  function	  deficits	  in	  sex	  offenders	  
 
The literature suggests that some sex offenders perform poorly on executive function 
measures (Flor-Henry, 1987; Kelly et al., 2002; Veneziano et al., 2004). Recent 
studies have investigated the association between sexual deviance and executive 
dysfunction (Cohen et al., 2010; Eastvold et al., 2011; Schiffer and Vonlaufen, 2011). 
The literature suggests that child sex offenders, compared to sex offenders who 
offend against adults, demonstrate significant deficits on higher order executive 
function measures compared to sex offenders against adults (Joyal et al., 2014). 
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Contrary to long-held beliefs that sexual offending in older men is associated with 
executive dysfunction, there was little evidence of executive dysfunction in a sample 
of 50 elderly sex offenders compared to non-sexual offender controls (Fazel et al., 
2007a). However, Fazel et al. (2007a) used only four screening executive tests 
therefore the authors did not rule out the possibility of frontal lobe deficits, concluding 
that the use of sensitive brain scanning techniques could be more advantageous in 
detecting frontal lobe abnormalities. 
 
However, executive function refers to a broad range of cognitive functions and 
therefore this may explain the lack of convergence and specificity across studies. 
The distinction between lower order executive functions such as behavioural 
inhibition, control of interference, and selective attention and higher order ones (e.g., 
reasoning, deduction, planning, and cognitive flexibility) has rarely been made (Joyal 
et al., 2014). 
 
3.5.4 Low	  IQ	  and	  other	  cognitive	  deficits	  in	  child	  sex	  offenders/paedophiles	  
 
The association between low IQ, especially verbal IQ, and criminality has been well 
established (Ellis and Walsh, 2003; Farrington and Welsh, 2007; Lynam et al., 1993; 
Moffitt and Lynam, 1994) and it is not necessarily unique to sex offending.  
 
Although it is not clear how low intellectual function contributes to child sexual abuse, 
a number of studies have reported that child sex offenders perform poorer on 
measures of intellectual function compared to adult sex offenders (Blanchard et al., 
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1999; Cantor et al., 2005a); and other offenders (Cantor et al., 2004; Cantor et al., 
2005a; Langevin et al., 1989b). For example, incest offenders obtained significantly 
lower IQ scores than property offenders (Langevin et al., 1988).  
 
In addition to lower IQ, some studies have reported that paedophiles perform worse 
than adult rapists on processing speed, academic functioning, and the Luria-
Nebraska battery (Blanchard et al., 1999; Cantor et al., 2005a; Cantor et al., 2006; 
Graber et al., 1982; Hucker et al., 1986; Martin, 1999; Scott et al., 1984; Suchy et al., 
2009a). 
 
However, studies that have found an association of poorer cognitive function in child 
sex offenders are fraught with ascertainment bias, as many subjects available for 
research are incarcerated, while the more “intelligent” child sex offenders are less 
likely to be arrested. However, one study found that the low intelligence hypothesis 
in child sex offenders held strong when multiple referral sources were investigated 
(Blanchard et al., 2007).  
 
In contrast, one study found that child sex offenders yielded higher IQs than non-
sex offenders (Eastvold et al., 2011). Furthermore, some studies have reported 
better performance than the general population in a subgroup of paedophiles, 
clerics, on measures of IQ (Langevin et al., 2000; Plante and Aldridge, 2005). 
However, it can be argued that paedophilic priests are demographically different 
from other paedophiles. Clerics have higher levels of education compared to child 
sex offenders in custody, who have lower educational levels (Blanchard et al., 2007; 
Blanchard et al., 1999).  
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3.5.5 Inconsistent	  findings	  in	  neuropsychological	  studies	  of	  sex	  offenders	  
 
Many neuropsychological studies of sex offenders have generated mixed and 
inconsistent results, with no significant differences from controls (Dolan et al., 2002; 
Gillespie and McKenzie, 2000; Hucker et al., 1988; Kelly et al., 2002; Langevin et al., 
1989b; O'Carroll, 1989; Stone and Thompson, 2001; Veneziano et al., 2004). For 
example, an early study reported that when age, education, and alcohol history were 
controlled, neuropsychological function differences were not observed between child 
sex offenders and non-sex offenders (Abracen et al., 1991). Another study found that 
although 13% of incest offenders were impaired on the Halstead-Reitan 
Neuropsychological Battery, they did not differ from non-sex offenders (Langevin et 
al., 1988).  
 
Similarly when age, education and IQ were controlled, no differences were found on 
tasks known to assess frontotemporal function (i.e., the Stroop, verbal fluency, the 
trail-making part B, and the Wechsler Memory Scale) between homicide, arson, and 
sex offenders (Dolan et al., 2002). Veneziano et al. (2004) found no significant 
differences between juvenile sex offenders and non-sex offenders on the trail-
making test, COWAT, the Tower of London and the WCST.  
 
In keeping with these findings, Langevin and Curnoe (2008b) found that although 
sex offenders were impaired on the Halstead-Reitan Neuropsychological Battery, 
they did not significantly differ from non-sexual offenders. 
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3.5.6 Methodological	  problems	  in	  sex	  offender	  brain	  function	  research	  
 
Neuropsychological studies have been few and limited by mixed sex offender 
populations using different test batteries. Many of these studies consist of clinical 
reports or small research projects involving few participants and no comparison 
groups (Bowden, 1989; Burns and Swerdlow, 2003; Graber et al., 1982; Mendez et 
al., 2000; Tost et al., 2004). One study (Gillespie and McKenzie, 2000) for example, 
compared 8 male mentally disordered sex offenders (with a mean age of 41.38 
years) to 8 male mentally disordered non-sex offenders on nine measures of left 
frontotemporal function. Table 3-1 summarises some of the studies reviewed by 
Joyal et al. (2014) in their meta-analyses of 23 neuropsychological studies reporting 
data on 1,756 participants, of these 1,063 were sex offenders (i.e., average N=46 
sex offenders per study). A total of 147 effect sizes were calculated by Joyal et al. 
(2014) of which all but eight were based on means and standard deviations.  
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Table 3-1 Studies and overall effect sizes included in the meta-analysis by Joyal et al. (2014) 
 
Study Comparison (N) Measure EF Z Q 
Abracen (1991) SOC (12) VS. 
Ctrl (13) 
All 
Raven 
Trail-B 
0.92∗ 
0.98∗ 
0.85∗ 
2.2 
2.3 
0.07 
0.05 
 
 
Cohen et al. 
(2002) 
SOC (22) vs. 
Ctrl (24) 
All 
Trail-B 
WCST-Cat 
COWAT 
Stroop 
0.02 
-0.21 
0.0 
0.01 
0.25 
0.07 
-0.7 
0.0 
0.9 
0.8 
2.59 
Cohen et al. 
(2010) 
SOC (22-50) vs. 
Ctrl (20-87) 
All 
Trail-B 
WCST-Cat 
COWAT 
Stroop 
0.15 
-0.27 
0.0 
0.01 
0.25 
0.6 
-0.7 
0.0 
0.9 
0.8 
10.97∗  
Dolan et al. 
(2002) 
SO (20) vs. HO 
(27) 
All 
Trail-B 
WCST 
perseveration 
COWAT 
Logical memory 
Visual memory 
0.31 
-0.17 
0.54∗ 
 
0.13 
0.38 
 
0.67∗ 
1.0 
-0.57 
1.8 
 
0.49 
1.26 
 
2.2 
5.02 
Eastvold et al. 
(2011) 
Pedo (30) & CM 
(30) vs. NSO 
(29) 
All 0.2 1.1 14.43∗∗  
Gillespie & 
McKenzie 
(2000) 
SO (8) vs. NSO 
(8) 
All 0.32 0.6 2.7 
Joyal et al. 
(2007) 
SOC (12) & SO 
(8) 
All 
COWAT 
Stroop 
0.64∗∗ 
1.98∗∗∗ 
 
2.3 
4.8 
1.67∗∗∗ 
49.39∗∗∗  
 
5.2 
Langevin et al. 
(1985) 
Pedo (32) vs. 
Ctrl (54) 
Raven 0.58∗∗   
Langevin et al. 
(1989a) 
Exhibitionists 
(13) vs. NSO 
(14) 
Trail-B 0.5   
O’Carroll (1989) SO (11) vs. Ctrl 
(11) 
All 
Trail-B 
0.28 
0.37 
1.4 
0.86 
2.34 
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Raven 0.52 1.21 
Schiffer & 
Vonlaufen 
Pedo (15), SOC 
(15) vs. Ctrl (17) 
All 0.92∗∗∗ 3.4 13.11∗  
Suchy et al. 
(2009) 
Pedo (20), SOC 
(20) vs. Ctrl (20) 
All 0.43∗ 1.9 7.1 
 
As a result of these questionable methodologies, the results have been highly 
divergent and non-specific. The following factors affect the generalizability of results. 
 
3.5.6.1 Heterogeneity	  of	  sex	  offenders	  
 
Several typologies have been proposed, indicating that sex offenders are a 
heterogeneous group (Marshall et al., 1990). Some sex offenders exclusively offend 
against children, while others offend against adults. Some sex offenders are 
paedophilic, that is, they primarily have a sexual interest in children, while others, 
who sexually offend children are not necessarily paedophilic. That is, not all sex 
offenders have a paraphilic disorder. Some sex offenders commit only non-contact 
offences, for example, exhibitionists, while others commit many kinds of contact 
sexual offences. Some sex offenders exclusively commit sex offences while others 
are more criminally versatile.  
 
Despite this, the main methodological problem in this field has been that sex 
offenders have been treated as a homogeneous group in many studies (Flor-Henry, 
1987; Langevin and Curnoe, 2008a; Langevin et al., 1988; Spinella et al., 2006; 
Young et al., 2010). Neuropsychological studies have commonly grouped child sex 
offenders together with rapists, despite limited evidence that they posses similar 
cognitive profiles (Beauregard et al., 2001). An example of the treatment of sex 
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offenders as a homogeneous group was exemplified by a study that compared 
rapists, paedophiles and exhibitionists (Galski et al., 1990).  
 
3.5.6.2 Problems	  associated	  with	  control	  groups	  
 
The literature suggests that highly divergent conclusions have resulted from 
inappropriate control groups. The neuropsychological function of sex offenders has 
been compared to non-sex offenders or non-criminals (Joyal et al., 2014) or to 
individual test norms (Stone and Thompson, 2001). The biggest problem with non-
sex offender controls is that the lack of group differences can be attributed to the 
high rates of brain dysfunction in non-sex offenders (Mills and Raine, 1994). On the 
other hand, non-offender populations are usually not matched for drug and alcohol 
use, head injury, or neurodevelopmental problems, which affect the interpretation of 
neuropsychological function.  
 
In addition, violent sex offenders have been routinely compared to non-violent sex 
offenders. For example, Langevin and Curnoe (2008b) used a forensic psychiatric 
patient control group, consisting of mostly violent offenders. A serious 
methodological flaw emerges with this practice as violent sex offenders have been 
found to have damage to specific brain areas. For example, one group of violent sex 
offenders, sexual sadists, have demonstrated greater brain abnormalities on MRI 
(Aigner et al., 2000), with greater amygdala activation when viewing pain pictures, 
such as a person slamming a door on another person’s hand, compared to non-
sexual sadists (Harenski et al., 2012).  
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Violent offenders have abnormal frontal/parietal cortex, medial temporal structures, 
and third ventricles (Schiltz et al., 2013), a reduction in blood flow in prefrontal areas 
(Soderstrom et al., 2000), as well as hypo-activity in frontotemporal areas 
(Anckarsater et al., 2007). Therefore violent offenders demonstrate executive 
dysfunction. For these reasons, it has been recommended that future 
neuropsychological studies of sex offenders should recruit non-violent controls (Joyal 
et al., 2007).  
 
3.5.7 Confounding	  factors	  in	  neuropsychological	  research	  of	  sex	  offenders	  
 
Confounding factors, which have rarely been taken into account in many 
neuropsychological studies of sex offenders, are also problematic. Age, education, 
IQ, and substance abuse can present competing explanations for observed 
neuropsychological impairment. A history of brain injury, neurodevelopmental 
abnormalities, learning disorders, substance abuse, and endocrine disorders are 
common among sex offenders, making it difficult to interpret neuropsychological 
results (Langevin and Curnoe, 2008b; Langevin and Watson, 1996; Langevin et al., 
2008).  
 
3.5.8 The	  new	  wave	  of	  neuropsychological	  research	  of	  sex	  offenders	  
 
Recent studies have attempted to address the problems of heterogeneity and control 
groups (for e.g., Suchy et al., 2009a). This new approach demonstrates a change in 
scope in identifying meaningful brain abnormalities on discrete types of affective and 
cognitive dysfunction among different types of sex offenders.  
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Recent studies have found that non-paedophilic child sex offenders perform worse 
on cognitive measures than paedophilic child sex offenders (Eastvold et al., 2011; 
Schiffer and Vonlaufen, 2011; Suchy et al., 2009a). In addition, non-paedophilic 
offenders demonstrate more difficulty than paedophilic child sex offenders in the 
recognition of facial and prosodic (auditory) affect (Suchy et al., 2009b). Paedophiles 
outperform non-paedophilic offenders on executive tasks and generally display 
greater self-monitoring, which suggests that paedophiles are more likely to plan their 
offences while the latter are more impulsive (Eastvold et al., 2011). 
 
These studies suggest that child sex offenders can be cognitively differentiated, one 
group being paedophilic and the other non-paedophilic.  
 
3.6 Conclusions	  
 
The main conclusions that emerge from neuropsychological studies of sex offenders 
are: 
 
a) The research is limited to a less than 30 studies with small sample sizes 
 
b) The findings are varied, divergent and non-specific due to small and 
heterogeneous samples of sex offenders 
 
c) When neuropsychological deficits are found, frontotemporal dysfunction is 
observed 
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d) In some studies, paedophiles demonstrate lower IQ than matched controls, 
although much of this research has been conducted on incarcerated 
paedophiles or individuals available for research, which may not be 
generalizable to other paedophiles. In contrast a subgroup of paedophiles, 
clerics, have been found to have higher IQs compared to the general 
population. 
 
e) Many neuropsychological studies to date are fraught with significant 
methodological problems 
 
f) Recent studies indicate that non-paedophilic child sex offenders demonstrate 
greater cognitive deficits than paedophilic offenders 
 
3.7 Comment	  
 
Structural and functional brain deficits are present in sex offenders, particularly in 
paedophiles, which appear to be correlated with their sexual behaviour. There is little 
research in the neuropsychological function of elderly sex offenders. Many of the 
cited studies in these sections have been on young and adult sex offenders. There 
are no neuropsychological studies of men who commit their first sexual offence after 
the age of 50 years, who often do not have a criminal record. Therefore an important 
gap in the literature has been identified.  
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Chapter 4 introduces the research on frontotemporal dementia (FTD). The reason for 
this chapter emerges from the remarkably similar neuropsychological profiles and 
behavioural changes found in FTD patients and sex offenders.  
 
A research design that aims to address this gap in knowledge in elderly first-time sex 
offenders is outlined in Chapter 5. 
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4 FRONTOTEMPORAL DEMENTIA 
 
4.1 Introduction	  
 
Frontotemporal dementia (FTD) is one of the most common dementias of early 
onset, occurring in individuals under 65 years (Snowden et al., 2002) and accounts 
for 30%-50% of all cases of dementia (Hodges et al., 2003; Ratnavalli et al., 2002). 
Symptoms can begin to appear between the ages of 45 to 65 years.  
 
FTD is characterized by significant changes in social behaviour and personality, as 
well as a general blunting of emotions (Kumfor et al., 2013; Kumfor and Piguet, 
2012; Miller et al., 2012). 
 
FTD is heterogeneous, with some patients presenting with changes in social 
behaviour and personality while others have progressive loss of language ability, 
aphasia. The underlying brain pathology is also heterogeneous. FTD is commonly 
misdiagnosed with psychiatric illnesses such as schizophrenia, depression, 
hypochondriasis, obsessive-compulsive disorder, and sociopathy (Miller et al., 
1997b), as well as Alzheimer’s disease (Bozeat et al., 2000).  
 
4.2 Brain	  areas	  affected	  by	  FTD	  
 
FTD is associated with discrete atrophy of the orbito-medial frontal and plus or minus 
the anterior temporal lobes (Neary et al., 1998; Piguet et al., 2011; Rosen et al., 
2002a); with progressive deterioration of the frontal lobes, particularly the 
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ventromedial prefrontal cortex (VMPFC) and the orbitofrontal prefrontal cortex (OFC) 
(Mendez et al., 2008).  
 
VMPFC patients often make decisions, which are viewed as irresponsible and risky 
(Boes et al., 2011). Equally, OFC patients display severe impairments in real-life 
decision-making; are deprived of appropriate emotional regulation and the control of 
basic drives, despite remaining unimpaired intellectually and having the ability to 
make correct choices at other times (Clark and Manes, 2004; Manes et al., 2002; 
Zald and Andreotti, 2010).  
 
Case histories indicate that those with right temporal FTD retain the capacity to tell 
right from wrong; however, demonstrate a slow and insidious loss in capacity for 
moral rationality (Tost et al., 2004), and socially desirable behaviour (Mychack et al., 
2001). 
 
4.3 FTD	  and	  behaviour	  changes	  
 
The behavioural changes most commonly emerge in the 50s (Johnson et al., 2005), 
although the age of onset for FTD can range from the third to the ninth decade 
(Mendez and Cummings, 2003).   
 
The clinical course of FTD can be divided into three stages and begins with 
noticeable personality and behavioural changes, lack of awareness, and poor 
judgment (Liu et al., 2004). The second stage is characterized by increasing 
cognitive problems with language deficits being the most prominent (Mesulam et al., 
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2003; Mesulam, 2001). In the third stage, patients become aphasic and progress to 
complete muteness (Leyton et al., 2011)  
 
Disinhibition and a reduction in the ability to inhibit impulses are prominent early 
symptoms of FTD (Welsh-Bohmer and Warren, 2006; Werner et al., 2007). FTD 
patients present with disturbed social and moral behaviour, which contrasts with 
premorbid functioning (Mendez et al., 2008). They appear unconcerned for the 
emotional consequences of their actions and are impaired in the ability to infer the 
mental states and feelings of others, otherwise known as “Theory of Mind” (ToM) 
(Baron-Cohen et al., 2001; Gregory et al., 2002; Torralva et al., 2007; Wellman et al., 
2001).  
 
A study reviewed 192 articles and grouped ten behavioural categories consistent 
with FTD (Mendez et al., 2008). These categories included apathy-abulia, 
disinhibition-impulsivity, loss of insight and self-referential behaviour, decreased 
emotion and empathy, violation of social and moral norms, changes in dietary and 
eating behaviour, and repetitive behaviours.  
 
Sociopathic acts, or acquired sociopathy, are more prominent in FTD than other 
dementias (Mendez et al., 2000; Mendez et al., 2005; Nakano et al., 2006). FTD 
patients have been known to commit violent and sexual offences (Mendez et al., 
2011; Mendez, 2010; Mendez et al., 2005; Miller et al., 1997a). The sexual offences 
by FTD patients include inappropriate touching and fondling of adults and children, 
indecent exposure and, often, an increase in paedophilic fantasy and arousal 
(Mendez, 2010). 
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4.4 Behavioural	  FTD	  (bvFTD)	  
 
The behavioural variant of FTD (bvFTD) is characterized by deterioration in social 
function and personality and predominantly associated with atrophy of the frontal 
lobes (Rascovsky et al., 2011). Compromise to a number of social abilities may alter 
an individual’s perception or engagement in social interactions, producing behaviour 
that is regarded as abnormal, eccentric, inappropriate, or offensive (Harciarek and 
Cosentino, 2013).  
 
Individuals diagnosed with bvFTD demonstrate significant changes in behaviour and 
personality, including reduced empathy, apathy and disinhibition, perseveration, 
problems depicting the facial emotions of others, and lack of insight (Lavenu et al., 
1999; Lough et al., 2006; Neary et al., 1998; Mendez and Lim, 2004; Mendez and 
Perryman, 2002; Piguet et al., 2011; Rosen et al., 2004; Torralva et al., 2007). For 
example, bvFTD patients have difficulty depicting the facial emotion of disgust 
(Eckart et al., 2012) and demonstrate difficulties depicting sarcasm (Shany-Ur et al., 
2012). Therefore ToM is significantly affected in bvFTD (Adenzato et al., 2010; 
Lough et al., 2006), with individuals experiencing greater ToM difficulties than 
Alzheimer’s sufferers (Henry et al., 2014). 
 
Bedside cognitive assessments and standard neuropsychological assessments can 
be normal in bvFTD (Gregory and Hodges, 1996; Mendez, 2010), including in 
measures of executive function (Hornberger et al., 2008; Lough et al., 2001; Roca et 
al., 2013). However, executive function deficits are often present in bvFTD 
(Harciarek and Cosentino, 2013; Strenziok et al., 2011), depending on the extent of 
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the disease progression (Roca et al., 2013). These deficits are found across working 
memory, inhibitory control, planning, verbal fluency, and generative behaviours 
(Huey et al., 2009; Johns et al., 2009). This reflects the early compromise of OFC 
and VMPFC damage and anterior temporal lobe areas (Seeley et al., 2008). 
 
4.5 Comment	  
 
Given the association between frontotemporal dysfunction and sexual offending, and 
the profound changes found in FTD patients, also as a result of frontotemporal 
pathology, it is possible that elderly first-time sex offenders could be suffering from 
FTD.  
 
It is possible that men who sexually assault children and/or adults for the first time 
after the age of 50 or who develop new sexual practices, such as changes in sexual 
orientation or the development of new fetishes could have developed bvFTD.  
 
To investigate this possible link, a battery of neuropsychological tests routinely used 
in the assessment of FTD was used this study. The rationale for using these tests, 
i.e., their sensitivity and specificity in the assessment of decision-making, initiation 
and suppression, cognitive flexibility, verbal fluency, memory and recognition of 
facial expression are discussed at length in Chapter 5. 
 
The diagnosis of FTD is complex, as it involves taking a thorough clinical history, 
obtaining family reports, neuropsychological assessment and neuroimaging. 
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Therefore the diagnosis of FTD in FT sex offenders was beyond the scope of this 
study.  
 
Notwithstanding, one of the aims of this study was to investigate whether the 
neuropsychological results of FT sex offenders resembled those found in patients 
with FTD 
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5 PRESENT STUDY 
 
There is no published study that has systematically investigated the 
neuropsychological function of men who commit their first sexual offence after the 
age of 50.  
 
The decision to include adults as young as 50 years old was twofold: (a) It was a 
pragmatic decision, as first-time sex offenders older than 50 years (for e.g., over 65) 
would have resulted in an even smaller sample size, and (b) it reflected the scientific 
literature of cognitive decline in some individuals in the 50-60 age group. For 
example, some studies have reported a decline in executive function in individuals 
as young as 50 (De Luca et al., 2003; Zhou et al., 2011). In addition, some 
researchers have adopted a functional definition of ‘older prisoners’ as being those 
who are 50 years of age and over (Kerbs and Jolley, 2009; Stojkovic, 2007). 
 
5.1 Aims	  	  
 
The aim of this study was to investigate whether first-time sex offenders over the age 
of 50 demonstrate deficits, weakness or impairment on a number of 
neuropsychological measures compared to historical sex offenders and non-sexual 
non-violent offenders. 
 
Another aim was to analyse a number of confounding variables, which are known to 
influence brain function, such as age, cardiovascular function, head injury, endocrine 
disorders, substance abuse, and depression.  
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5.2 Specific	  Hypotheses	  
 
This study had three hypotheses: 
 
1. First-time sex offenders would demonstrate greater neuropsychological 
deficits or impairment than historical sex offenders and non-sexual offender 
controls 
 
2. The two sex offender groups would demonstrate greater neuropsychological 
deficits or impairment compared to non-sexual offender controls  
 
3. First-time sex offenders would demonstrate significantly greater rates of 
impairment in social cognition compared to the other offender groups 
 
In order to test these hypotheses, I had a series of specific hypotheses4: 
 
1) I predicted that FT sex offenders would produce significantly lower ACE-R 
scores compared to HT and NSOC offenders; and the two sex offender 
groups would produce lower ACE-R scores than NSOC offenders. If 
supported by the data, these results would suggest higher rates of dementia 
among sex offenders. 
 
2) It was hypothesized that the three groups would not differ significantly in 
                                            
4 A full description of all measures are described in the MATERIALS section 
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scores of depression, anxiety or stress.  
 
3) It was hypothesized that FT sex offenders would produce significantly lower 
Full-Scale IQ (FSIQ), particularly Verbal IQ, than NSOC offenders on the 
Wechsler Abbreviated Scale of Intelligence (WASI). In addition, the two sex 
offender groups would demonstrate a similar pattern of results when 
compared to NSOC offenders. 
 
These hypotheses took into consideration the literature that a group of sex 
offenders, paedophiles, perform poorer than non-sex offenders on measures 
of intellectual function. It was hypothesized that the sex offender groups would 
not differ from each other on the vocabulary subtest. 
 
4) On a range of executive function measures, I predicted that FT sex offenders 
would perform worse than HT and NSOC offenders and sex offenders would 
perform worse than non-sex offender controls. Specifically: 
 
a) On the Hayling test, I predicted that FT sex offenders would commit a 
greater number of Category A and B errors than HT and NSOC offenders 
and the two sex offender groups would commit more Category A and B 
errors than NSOC offenders.  
 
b) I hypothesized that FT sex offenders would produce significantly fewer 
words than NSOC offenders on the FAS; the FT and HT sex offenders 
would not significantly differ; and the sex offender groups would follow a 
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similar pattern compared to NSOC offenders. In addition, the offenders 
were categorized as impaired if they generated fewer words than 
normative data found in Tombaugh et al. (1999).  
 
c) On the Iowa Gambling Task (IGT), I predicted that FT sex offenders would 
select more disadvantageous cards than HT and NSOC offenders; and 
the two sex offender groups would select more disadvantageous cards 
than NSOC offenders. 
 
d) On the Trail-Making Test, I predicted that the three groups would not differ 
on Part A. However, I predicted that FT sex offenders would be 
significantly slower on Part B compared to HT and NSOC offenders; and 
that the sex offender groups would be slower on Part B than NSOC 
offenders.  
 
5) I predicted that FT sex offenders would perform worse than HT and NSOC 
offenders on measures of temporal lobe function. 
 
a) I predicted that on the Rey Complex Figure (RCF), FT sex offenders 
would produce lower scores on the RCF copy trial than HT and NSOC 
offenders. A similar pattern was expected between the two sex offender 
groups in comparison to NSOC offenders 
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b) On the Rey Auditory Verbal Learning Test (RAVLT), I predicted that FT 
sex offenders would recall fewer words from a word list and recognize 
fewer words in a subsequent trial.  
 
6) On a proxy measure of social cognition, the Facial Expression of Emotion: 
Stimuli and Tests (FEEST), I predicted that FT sex offenders would have 
greater difficulty recognizing facial expression of emotion than HT and NSOC 
offenders.  FT sex offenders would provide lower scores on facial recognition 
of emotion, such as anger, disgust, surprise and fear; and the two sex 
offender groups would provide similar difficulties compared to NSOC 
offenders. 
 
My hypotheses related to the FEEST attempted to replicate previous studies 
which found poorer emotional recognition in sex offenders compared to 
controls (Gery et al., 2009; Oliver et al., 2009; Suchy et al., 2009b), as well as 
similar poor facial emotional recognition by FTD patients (Eckart et al., 2012). 
 
5.3 Ethics	  approval	  
 
Prior to the commencement of this study, ethics approval was obtained from the 
NSW Department of Corrective Services (granted on 15 December 2008 Document 
08/8806) and the Justice Health and the Forensic Mental Health Network Human 
Research Ethics and Committee (granted 24 September 2009 Document S532/09).  
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5.4 Recruitment	  
 
Psychologists employed by the Department of Corrective Services (DCS) in Long 
Bay Prison and in the community were approached and briefed about this research. 
The psychologists worked for either the sex offender program, Custody Based 
Intensive Therapy (CUBIT), at the Metropolitan Special Program Centres (MSPC 
Area 2), Malabar, or the community-based Forensic Psychology Services, Surry 
Hills, New South Wales.  
 
Face-to-face lectures with PowerPoint presentations and written information were 
provided to psychologists (see Appendix 5). The methodology, hypotheses, inclusion 
and exclusion criteria were all explained.  
 
5.4.1 Identification	  of	  participants	  
 
There were two methods of identifying participants:  
 
1. Sex offenders were identified by DCS psychologists from CUBIT and the 
Forensic Psychology Services and referred to me 
 
2. Offenders were identified from Justice Health and the Forensic Mental Health 
Network files in prison clinics. This involved searching files by hand and 
ascertaining the following: 
 
1) Date of birth  
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2) Age at offence 
3) Type of offence - sexual, non-sexual, non-violent 
4) Whether participants met inclusion criteria 
 
5.4.2 Method	  of	  recruitment	  
 
The participants were recruited in person or by telephone. A verbal and written 
overview of the study and its methodology were provided to all participants. 
Participation was voluntary. No incentives or inducements of any kind were offered.  
 
5.5 Information	  and	  consent	  
 
Confidentiality and anonymity were assured. Identifiable information was removed 
from all files after the data was collected to ensure privacy.  
 
Prior to the administration of neuropsychological measures, all participants were 
provided with an information sheet detailing the purpose of the study (Appendix 1). 
They were also provided with further verbal explanation if required. 
 
The participants signed a consent form (Appendix 2), which indicated they had 
understood the basis for the study and agreed to participate.  
 
5.6 Refusers	  	  
 
Overall 13 potential participants declined to participate in the study, including: 
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• 5 FT sex offenders  
• 3 HT sex offenders  
• 5 NSOC offenders  
 
The reasons provided by FT sex offenders for their non-participation included:  
 
• 2 (40%) denied having committed a sexual offence  
• 2 (40%) were not interested in participating  
• 1 (20%) did not provide a reason 
 
5.7 Participants	  
 
One hundred male offenders ranging in age between 50 and 85 (Mean = 61.2, SD = 
7.1) years with a median age of 60 years participated in this study. The mode was 57 
years and therefore the age spread was problematic in identifying certain 
participants as being “elderly”5. However, there was only one 85 year-old and only 
two 50 year-olds in this sample, with most offenders ranging between 55 and 69 
years. At the time of this study, 88% of the sample was incarcerated, including: 25 
(78%) first-time sex offenders, 31 (86%) historical sex offenders, and 32 (100%) non-
sex offender controls. 
 
                                            
5 Most countries have accepted the chronological age of 65 years as a definition of 'elderly' or older 
person (World Health Organization). 
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5.7.1 First-­‐time	  sex	  offenders	  (FT)	  
 
Thirty-two FT sex offenders, with a mean age of 63.9 (range 53-78, S.D. = 7.1) years 
with a median age of 63 years were recruited. The FT sex offenders were recruited 
on the basis of having committed their first sexual offence after the age of 50. The 
participants were consecutively recruited provided they met inclusion criteria. 
 
The official criminal records of FT sex offenders were verified and supplemented by 
other information provided by the offender, including, information related to additional 
sexual offences before the age cut-off of 50 years.  
 
To reduce a serious methodological problem, FT sex offenders were directly asked 
whether they had committed previous sexual offences before the age of 50. In order 
to reduce the erroneous inclusion in the FT sex offender group and the interpretation 
of that data, the researcher asked each sex offender, “Have you ever committed a 
sexual offence in the past, prior to this sexual offence/alleged offence?”  
 
NB: FT sex offenders who reported previous sexual offences were either excluded 
from the study or recruited into the historical sex offender group.  
 
5.7.2 Historical	  sex	  offenders	  (HT)	  
 
Thirty-six sex offenders with a history of sexual offending before the age of 50, with a 
mean age of 62.3 (range 51-85, S.D. = 6.4) years with a median age of 62 years 
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were recruited.  These offenders were selected on the basis that they had committed 
a sexual offence before the age of 50. 
 
Fifty-three per cent of the HT sex offender sample was enrolled in a sex offender 
program at the time of assessment. 
 
5.7.3 Non-­‐sexual	  offender	  controls	  (NSOC)	  
 
As suggested by other researchers (Joyal et al., 2007; Langevin and Curnoe, 
2008a), the non-sexual control group consisted of offenders without a history of 
pervasively using violence. Thirty-two NSOC offenders, with no history of sexual 
offences, with a mean age of 57.3 (range 50-75, S.D. = 6.5) years with a median age 
of 55.5 years were recruited. 
 
The official offence history of NSOC offenders was verified to rule out previous 
sexual and violent offences. 
 
5.8 Inclusion	  Criteria	  
 
Sexual offence: those offences that were against children or non-consenting adults. 
Child pornography offences were included. 
 
First-time sex offenders (FT): all consecutive admissions to prison, who were over 
the age of 50 when they first committed a sexual offence. 
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Historical sex offenders (HT): those charged and convicted of sex offences, 50 years 
or older, who had committed at least one sexual offence before the age of 50. These 
offenders were subject to exclusion criteria.  
 
Non-sex offenders (NSOC): offenders who had never been charged or convicted of a 
sexual offence and were 50 years or older. These offenders were subject to 
exclusion criteria.  
 
5.9 Exclusion	  criteria	  	  
 
Offenders were excluded from the study if they were: 
 
• Non-English speaking 
• Unable to complete questionnaires 
• Were Illiterate  
• From a cultural background that would have impeded reliable interpretation of 
neuropsychological tests  
• Suffering from medical conditions (see below), that could impair 
neuropsychological performance  
 
HT and NSOC offenders were excluded for the following reasons:  
 
• Had a history of major mental illness (e.g., schizophrenia, schizoaffective 
disorder, or bipolar disorder) 
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• Had a history of neurodegenerative disease (e.g., dementia, Parkinson’s 
disease)  
• A history of stroke or associated neurological signs or symptoms 
• A history of neurological illnesses (e.g., epilepsy, a history of seizures)  
 
5.10 Procedure	  
 
FT sex offenders were compared on various neuropsychological measures to HT 
sex offenders and NSOC offenders (see Materials section). 
 
In addition, the neuropsychological results of offenders were compared to normative 
data. This comparison of scores was used to assess for impairment using age and 
years of education norms from individual measures.  
 
Recruitment occurred from December 2008 to September 2011. The author of this 
thesis conducted all the neuropsychological assessments over this three-year 
period. 
 
5.10.1 Duration	  of	  assessments	  
 
The duration of each neuropsychological assessment ranged from two to three 
hours. Some assessments were conducted over two and sometimes three sessions 
depending on the participant’s processing speed, fatigue, prison operation and time 
constraints.  
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5.10.2 Assessments	  in	  prison	  
 
The prison assessments were conducted at Sydney’s Long Bay Prison. There were 
several assessment sites, including the Sex Offender program, CUBIT, and the 
Metropolitan Special Program Centre (MSPC) areas 1, 2, and 3.  
 
5.10.2.1 Long	  Bay	  Prison,	  MSPC	  and	  CUBIT	  
 
The Long Bay Correctional Complex is an Australian maximum to minimum-security 
prison for male offenders located in Sydney, Australia. The complex is located 
approximately 14 kilometres south of Sydney’s central business district. The facility 
is operated by the Department of Corrective Services, an agency of the Department 
of the Attorney General and Justice, of the government of New South Wales. 
 
The MSPC is a maximum through to minimum secure facility, which houses many 
different types of inmates. It is the second largest prison (in terms of inmate 
population) in the state of New South Wales, with a current inmate population of 
around 1200. The programs’ areas of the prison comprises the Violent Offenders 
Therapeutic Program, Developmentally Delayed Program, the Kevin Waller Unit for 
elderly males, ACMU for active suicidal prisoners, Multi Purpose Unit (high risk 
inmates on segregation orders and inmates requiring non association for safety) and 
CUBIT sex offenders program. 
 
CUBIT is a purposeful built residential sex offender program for 40 men, who have 
sexually abused adults and/or children. Offenders admitted to the program are 
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accommodated in a special, self-contained therapeutic unit in the MSPC. The CUBIT 
program is staffed with a multi-disciplinary team including psychologists and 
custodial staff. Treatment is delivered within a group format with 10 offenders and 
two psychologists per group. The emphasis of therapy requires the participant to 
examine the issues of offending, exploring the impact of offending on victims, 
identifying offence pathways, and developing a detailed self-management plan 
(Ware and Bright, 2008). 
 
5.10.2.2 Special	  permission	  for	  laptop	  
 
The author required special permission from the area Prison Governor to bring a 
computer laptop into the prison. The laptop contained the software programs for the 
Iowa Gambling Task (IGT) and the Facial Expression of Emotion: Stimuli and Tests 
(FEEST). 
 
5.10.3 Assessments	  in	  the	  community	  
 
The community assessments were conducted at the offices of the Forensic 
Psychology Services in Surry Hills, Sydney. 
 
5.10.3.1 Forensic	  Psychology	  Services	  (FPS)	  
 
FPS offers group treatment to lower risk sex offenders on probation or parole. The 
program runs for one session per week for approximately one year. In addition, 
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community maintenance programs are provided, which designed to maintain 
treatment gains made in treatment programs in custody or community, as well as 
assisting sex offenders to implement relapse prevention strategies in a community 
context. Attendance is normally a condition of parole.  
 
5.10.4 Experience	  of	  data	  collection	  in	  prison	  
 
I experienced several difficulties in the collection of data in the prison system, 
including: 
 
• Unexpected and frequent prison lock-downs 
• Inmates being unexpectedly transferred to other prisons in NSW  
• Unexplained refusal of entry by Department of Corrective Services officers 
• Instructed to terminate interviews prematurely due to operational time 
constraints 
• Absence/lack or inadequate office space to conduct assessments 
• Occasional noise problems 
 
5.11 Materials	  
 
5.11.1 DEMOGRAPHIC	  MEASURES	  
 
The following demographic data were collected from prison files: age; marital status; 
education; handedness; occupation; location at the time of assessment (i.e., prison 
or community); type of offence; time of admission to prison; time in prison for index 
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offence; total time in prison over lifetime; age at index offence; victim type; criminal 
history; age at testing; and sexual orientation. The medical, drug and alcohol, and 
psychiatric histories were ascertained from offenders during interview.  
 
The medical histories of each participant were collected from the participant and 
corroborated from prison files to ascertain the possible association of medical 
illness/condition and neuropsychological function. For example, the contribution of 
traumatic brain injury (Bohnen et al., 1992; Ponsford and Kinsella, 1992; Schretlen 
and Shapiro, 2003), particularly when the head injury is severe (West et al., 2011), 
hypertension (Elias et al., 2004; Matoso et al., 2013; Raz et al., 2003; Waldstein, 
1995), and diabetes (Fischer et al., 2009; Yeung et al., 2009; Yeung and Thornton, 
2011), can all contribute to poorer cognitive function.  
 
5.11.2 SCREENING	  MEASURES	  
 
The participants were administered a screening measure for dementia and a clinical 
functioning measure for depression, anxiety and stress. 
 
5.11.2.1 The	  Addenbrooke’s	  Cognitive	  Examination-­‐Revised	  (ACE-­‐R)	  
 
Dementia screening forms a routine part of the clinical diagnosis of dementia, 
therefore, the ACE-R was chosen to assess dementia in this study.  
 
The most popular brief dementia screening test is the Mini Mental State Examination 
(MMSE) (Folstein et al., 1975); however, it is heavily reliant on language skills, does 
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not evaluate executive and visuospatial function, and its memory component is 
inadequate (Bak and Mioshi, 2007). As a result, some patients, such as FTD 
patients, often perform well on the MMSE despite obvious clinical difficulties 
(Mendez, 2010; Slachevsky et al., 2004).  
 
Similarly to the MMSE, one of the limitations of the original ACE was its poor 
capability for the detection of executive dysfunction. The weaknesses identified in the 
ACE, prompted the development of the Addenbrooke's Cognitive Examination-
Revised (ACE-R) (Mioshi et al., 2006). The ACE-R has been reported to have 
excellent sensitivity and specificity (alpha coefficient > 0.8) for the diagnosis of 
dementia (Larner, 2013), especially in Alzheimer’s disease (Crawford et al., 2012; 
Larner, 2007; Mathuranath et al., 2000; Yoshida et al., 2011), at cut-off scores of 
88/100 and 82/100 in a university hospital clinic (Mioshi et al., 2006). 
 
The total (and maximum) ACE-R score is 100 with higher scores reflecting better 
ability. A cut-off score has been determined to assess for dementia. For example, a 
cut-off score of 86 has been set for individuals in the 50-59 age bands with an 
education of 12 years (Mioshi et al., 2006).  
 
5.11.2.2 Depression,	  Anxiety,	  and	  Stress	  Scales	  (DASS)	  
 
The DASS is a 42-item self-report instrument designed to measure the three related 
negative emotional states of depression, anxiety and tension/stress (Lovibond and 
Lovibond, 1995).  
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Each of the three DASS scales contains 14 items, divided into subscales of 2-5 
items with similar content. The Depression scale assesses dysphoria; hopelessness; 
self-deprecation; lack of interest/involvement; anhedonia and inertia. The Anxiety 
scale assesses autonomic arousal, skeletal muscle effects, situational anxiety, and 
subjective experience of anxious affect. The Stress scale is sensitive to levels of 
chronic non-specific arousal. It assesses difficulty relaxing, nervous arousal, and 
being easily upset/agitated, irritable/over-reactive and impatient.  
 
5.11.3 NEUROPSYCHOLOGICAL	  MEASURES	  
 
5.11.3.1 Rationale	  for	  this	  study’s	  neuropsychological	  battery	  
 
Given the literature review on the possible contribution of frontotemporal dysfunction 
and sex offending, a battery of neuropsychological tests was chosen to investigate 
the possible contributions of frontotemporal deficits in this sample of sex offenders.  
 
The neuropsychological battery of tests was selected to balance verbal and 
nonverbal skills, using both time and untimed tasks. This battery of tests was also 
selected on the basis that they simulate real life situations, as well as being practical 
to use in custodial settings.  
 
Furthermore, this study avoided the use of “global composite scores” used in many 
neuropsychological studies, as they have generated non-specific and divergent 
results (Joyal et al., 2014). Measures of executive functions have been particularly 
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researched in its association between sexual deviance and executive dysfunction 
(Eastvold et al., 2011; Schiffer and Vonlaufen, 2011). However, the distinction 
between lower order executive functions such as behavioural inhibition, control of 
interference, and selective attention, and higher order ones, such as reasoning, 
deduction, planning and cognitive flexibility, has rarely been made. Well-validated 
and specific measures to assess specific neuropsychological hypotheses were used 
in this study and “composite” scores to analyse the data were avoided. 
 
5.11.3.2 Wechsler	  Abbreviated	  Scale	  of	  Intelligence	  (WASI)	  
 
The Wechsler Abbreviated Scale of Intelligence (WASI) was chosen as an estimate 
measure of global intelligence. The WASI consists of four subtests: Vocabulary, 
Block Design, Similarities, and Matrix Reasoning. The WASI is a valid measure of 
intellectual ability in clinical, educational and research settings for ages 6 to 89 
years. This assessment yields traditional verbal, performance and full-scale IQ 
scores and is linked to the Wechsler Adult Intelligence Scale – third edition (WAIS-
III). This linkage allows estimating a range of full-scale IQ scores on the 
comprehensive batteries and increases the WASI's clinical utility. The WASI is an 
excellent test for cognitive screening (Stano, 2004), which takes approximately 30 
minutes to administer. It has been used in a number of studies measuring intellectual 
functioning in adult and youth offenders (Colwell et al., 2005; Fougere et al., 2013; 
Sondenaa et al., 2008). 
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Neuropsychological test performance is known to be associated with intellectual 
ability (Diaz-Asper et al., 2004). In persons with disease or brain injury, assessment 
of cognition typically considers a person’s original intellectual endowment or their 
premorbid intellect (Watt and O'Carroll, 1999).  
 
It was anticipated that participants who performed in the low IQ range on the WASI 
were more likely to also perform poorly on other tests due to premorbid low 
intelligence. Participants, who perform well on the WASI, can nevertheless show 
impairment on other cognitive measures. For example, a participant, who falls in the 
average range in intellectual functioning, can demonstrate impairment on executive 
function. This phenomenon has been shown in FTD patients. 
 
Executive Function Measures 
 
The following measures attempt to cover some of the core functions of executive 
function such as inhibition, decision-making, working memory and verbal fluency. 
 
5.11.3.3 The	  Hayling	  Test	  
 
The Hayling consists of two sets of 15 sentences, each having the last word missing 
(see Appendix 3). In the first part, Section 1, the examiner reads each sentence 
aloud and the participant has to complete the sentence as quickly as possible. For 
example, “The old house will be torn… (participant says) down.” This section yields a 
simple measure of response speed. In the second part, Section 2, the participant is 
faced with the more novel task of completing the sentence with a word that is 
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unconnected to the sentence in every way. For example, “The captain wanted to 
stay with the sinking… (participant says) light bulb.” In this instance the participant 
has to inhibit a strongly activated (automatic) response before generating a new 
response. This section yields two scores, an error score and response speed. 
 
Responses in section 2 are scored according to the directions of Burgess and 
Shallice (1997). Category A errors are responses which plausibly completes the 
sentence. Category B errors are responses connected to the sentence in some way, 
but not direct completions of the sentence. Sentence completions that are 
unconnected to the sentence are considered correct responses. Participants were 
not permitted to repeat the same word for each sentence and participants were 
discouraged after their first repeated response. Long time response intervals were 
also interpreted as signifying executive dysfunction. 
 
The Hayling test was designed to be sensitive to executive function disturbance 
(Odhuba et al., 2005). Patients with damage in prefrontal areas have been found to 
be slower in the two sections of the test and make more errors on the second section 
compared to controls (Burgess and Shallice, 1997). The Hayling is associated with 
left prefrontal lobe function, as it requires response initiation and suppression 
(Collette et al., 2001; Nathaniel-James et al., 1997).  
 
Advancing age has been associated with poorer performance on the Hayling Test, 
especially on Section 2 (Andres and Van der Linden, 2000; Bielak et al., 2006; 
Burgess and Shallice, 1997). However, the deficits on the Hayling by normal aged 
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participants have been modest compared to patients with pathologic ageing 
(Belleville et al., 2006). For further instructions and scoring see Appendix 4. 
5.11.3.4 The	  Iowa	  Gambling	  Task	  (IGT)	  
In decision-making research of individuals with brain dysfunction, gambling tasks are 
frequently used in order to simulate real-life decision-making situations. These 
laboratory decision-making tasks have improved the knowledge of fundamental 
mechanisms of decision-making, as well as factors that can diminish the ability to 
make advantageous decisions (Bechara, 2005).  
 
The IGT has been used in studies examining decision-making capacity in a variety of 
clinical populations that show a propensity for selecting disadvantageous cards. 
These include substance addiction (Barry and Petry, 2008), recidivists charged with 
driving under the influence of alcohol (Bouchard et al., 2012; Kasar et al., 2010), 
alcoholics that have been long-term abstinent (Fein et al., 2004), pathological 
gambling (Cavedini et al., 2002), obsessive-compulsive disorder patients with 
hoarding problems (Lawrence et al., 2006), anorexia nervosa (Cavedini et al., 2004), 
impulsive aggressive disorders (Best et al., 2002), psychopathic individuals (Mitchell 
et al., 2002; Suchy et al., 2009a), and various offenders, including sex offenders 
(Arata, 1998).  
 
The IGT attempts to mimic real world decision-making, where the outcomes of 
strategies and choices have an element of immediate and long-term uncertain 
consequences (Bechara, 2007). The IGT is a gambling task that involves selecting 
cards. Each card selection results in the participant winning an amount of money; 
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however, some choices also result in the loss of money. Decks A and B are 
characterized by large wins ($100 per choice) but occasional large punishments 
(e.g., $1250 on deck B), resulting in net loss with repeated selection. Decks C and D 
are associated with smaller wins (e.g., $50 per choice) but also small losses, 
resulting in the gradual accumulation of profit over repeated selection. Higher short-
term rewards are associated with larger punishments, making the choice of lower 
short-term rewards more advantageous in the long-term.  
Participants are free to switch from any deck to another at any time. The 100 
selections are divided into five blocks of 20 consecutive selections to examine 
learning on the task. A net score is measured by calculating the number of cards 
picked from advantageous decks (C and D) minus the number of cards picked from 
the disadvantageous ones (A and B) in each block of 20 cards. Thus, positive net 
scores indicate a preference for the advantageous decks and negative net scores 
suggest a preference for the disadvantageous ones. 
The IGT was originally developed for the detection of decision making impairment in 
patients with ventromedial prefrontal cortex (VMPFC) and dorsolateral prefrontal 
cortex damage, who exhibited real-world decision making deficits; however, 
performed normally on lab-based measures of cognitive functioning (Bechara, 2007). 
Individuals with known VMPFC lesions show poorer decision-making on the IGT 
relative to controls (Bechara et al., 2000), as do patients with right frontal lesions 
(Clark et al., 2003), orbitofrontal prefrontal cortex (OFC) (Bechara et al., 1994), 
bvFTD (Poletti et al., 2013) and early/mild FTD (Torralva et al., 2007). The amygdala 
has also been implicated in poor decision-making strategies on the IGT due to the 
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lack of emotional response to negative outcomes, particularly fear (Gupta et al., 
2011).  
 
VMPFC patients perform poorly on the IGT because they are insensitive to future 
consequences; and are guided by immediate prospects rather than the accumulation 
of long-term positive outcomes.  
 
Normal and brain-damaged controls (patients with damage other than the VMPFC) 
are initially drawn into the riskier cards (A and B) as a function of the larger payoffs; 
however, eventually shift to the safer, low payoff, decks (C and D). Patients with 
VMPFC damage on the other hand, continue to select cards from the risky decks 
and fail to respond to losses (Bechara et al., 2000).  
 
Most healthy participants sample cards from each deck, and after about 40 or 50 
selections are fairly proficient at selecting the advantageous decks. Patients with 
executive dysfunction, however, continue to perseverate with the disadvantageous 
decks, although they are aware they are losing money (Manes et al., 2002). 
 
IGT impairment by older adults has received mixed results with some studies 
concluding that there is an age-effect in IGT performance (Bertoux et al., 2012; 
Carvalho et al., 2012; MacPherson et al., 2002; Wood et al., 2005; Zamarian et al., 
2008). For example, Carvalho et al. (2012) found that when the total IGT results 
were compared, the were no differences in scores between young people and 
elderly adults; however, older adults significantly chose more Deck A cards. In two 
comparison studies of adults ages 26-55 to adults ages 56-85, a large proportion of 
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the older adults showed impairment on the IGT (Denburg et al., 2005). However, in 
another comparison study of adults ages 18–35 to 65–88 no age-effects were noted 
on the IGT (Wood et al., 2005).  
 
Zamarian et al. (2008) supported the hypothesis that executive function deficits in 
older adults contribute to decision-making impairments on the IGT. Decision-making 
in older adults may be affected by the complexity and the ambiguous nature of the 
IGT (Brand and Markowitsch, 2010). 
 
Joyal et al. (2014) recommended the IGT as a measure of risk taking in sex 
offenders. I therefore explored decision-making in sex offenders using this decision-
making measure. For further instructions and scoring see Appendix 4. 
 
5.11.3.5 The	  Trail-­‐Making	  Test	  (TMT)	  
 
The TMT is a standardized visual search and sequencing tasks that is heavily 
influenced by attention, concentration, resistance to distraction, and cognitive 
flexibility (or set-shifting) (Strauss et al., 2006). More specific purposes include the 
detection of frontal lobe deficits, problems with psychomotor speed, visual search 
and sequencing, attention, and impairments in set shifting (Demakis, 2004; Reitan 
and Wolfson, 1994). Part A of the TMT requires visual scanning, numeric 
sequencing and visuomotor speed. This portion of the test is not a good indicator of 
brain impairment since there is not a significant amount of time difference between 
normal subjects and brain-damaged patients (Bradford, 1992). However, the time 
performance of Part B has been found to be sensitive to frontal lobe pathology and is 
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an index of executive function (Arbuthnott and Frank, 2000; Davidson et al., 2008; 
Gouveia et al., 2007; Misdraji and Gass, 2010; Sanchez-Cubillo et al., 2009; Terada 
et al., 2013). In fMRI and functional near-infrared spectroscopy (fNIRS) studies of the 
TMT, left-sided dorsolateral prefrontal cortex as well as bilateral ventro and 
dorsolateral prefrontal cortex activation have been found in TMT Part B (Muller et al., 
2014; Zakzanis et al., 2005). 
 
Age, education, and intelligence are known to affect TMT performance (Spreen and 
Strauss, 1998). For example, IQ is significantly correlated with performance on 
scores on Part B (Oosterman et al., 2010). Studies have reported declining 
performance with increasing age, particularly in greater time for completion rather 
than error rates (Ashendorf et al., 2008; Coubard et al., 2011; May and Hasher, 
1998; Oosterman et al., 2010; Rasmusson et al., 1998). For further instructions and 
scoring see Appendix 4. 
 
5.11.3.6 Verbal	  Fluency	  -­‐	  The	  FAS	  test	  	  
 
Letter fluency is most commonly assessed by forms of the Controlled Oral Word 
Association Test (COWAT) (Benton and Hamsher, 1989), which requires participants 
to produce words beginning with a certain letter of the alphabet, usually “F”, “A”, and 
“S”. 
 
Impaired verbal fluency has been reliably associated with frontal lobe damage 
(Davidson et al., 2008; Henry and Crawford, 2004; Robinson et al., 2012a; Schwartz 
and Baldo, 2001; Stuss et al., 1998), particularly if the lesion is in the left frontal lobe 
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(Baldo et al., 2001; Gouveia et al., 2007). Voluntary generation is widely thought to 
be a frontal lobe process and prefrontal damage is known to result in a lack of 
initiation (Fuster, 2009). Most studies report a positive association between number 
of years of formal education and performance on tasks of letter and category verbal 
fluency (Loonstra et al., 2001; Tombaugh et al., 1999). 
 
A decline in verbal fluency performance with age has been found in the healthy 
elderly (Brickman et al., 2005; Loonstra et al., 2001), particularly after age 60 
(Rodriguez-Aranda and Martinussen, 2006). For further instructions and scoring see 
Appendix 4. 
Temporal Lobe Measures 
 
The following tests attempt to cover some of the more important functions associated 
with temporal lobe function such as visuospatial function, memory span, new 
learning, and recognition memory. 
 
5.11.3.7 The	  Rey	  Complex	  Figure	  Test	  (RCF)	  	  
 
The RCF is a copying task that has been documented to load on executive function 
and memory (Smith and Zahka, 2006). In clinical studies, it has been observed that 
patients that use disorganized strategies to copy the RCF have difficulty recalling the 
figure after a delay and perform poorly (Newman and Krikorian, 2001).  
 
The RCF is commonly used to assess visuospatial and executive function in older 
adults, who have planning and organization deficits (Gasparini et al., 2008; Robinson 
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et al., 2007). Education has not been strongly associated with complex figure 
performance (Hubley and Jassal, 2006); however, intelligence has been found to 
affect performance on the RCF (Schwarz et al., 2009). Age effects have been 
reported by a number of researchers, with deteriorating performance as age 
increases (Fastenau et al., 1999; Gallagher and Burke, 2007); others indicate that 
scores remain relatively constant and a sudden sharp drop in scores only emerge in 
much older samples (Ostrosky-Solis et al., 1998).       
 
Impulsivity has been found to affect organizational ability in offenders, that is, 
individuals that are more impulsive tend to take less time to analyse the drawing and 
sort out major from minor elements of the drawing to copy the RCF (Cornell et al., 
1997). For further instructions and scoring see Appendix 4. 
 
5.11.3.8 Rey	  Auditory	  Verbal	  Learning	  Test	  (RAVLT)	  
 
The RAVLT is a brief measure that assesses immediate memory span, new learning, 
susceptibility to interference, and recognition memory (Strauss et al., 2006). The 
RAVLT has been shown to be sensitive to brain disease and to discriminate well 
between normal and neurological patients (Redoblado et al., 2003; Vakil et al., 
1998). Better RAVLT performance has been associated with higher IQ levels 
(Schmidt, 2004); and is affected by age and gender (Lehmann et al., 2013; Vakil and 
Blachstein, 1997; Vakil et al., 1998; Vakil et al., 2010; Van der Elst et al., 2005).  
 
Total learning on the RAVLT has been found to be deficient in many clinical 
populations, including traumatic brain injury (Atchison et al., 2004), Alzheimer’s 
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disease (Ricci et al., 2012), bvFTD (Hornberger et al., 2010a), and mild cognitive 
impairment (Nordlund et al., 2007).  
 
The RAVLT consists of five presentations of a 15-word list (List A), followed by a free 
recall of a second word list (List B), and a sixth recall trial of list A. Delayed recall 
may be examined with a seventh recall trial after a 20-30 minute delay. The 
recognition trial is tested by asking the respondent to indicate which of 30 words 
read aloud were from List A (15) and which were not (15). For further instructions 
and scoring see Appendix 4. 
 
5.11.4 SOCIAL	  COGNITION	  MEASURE	  
 
5.11.4.1 Facial	  Expression	  of	  Emotion:	  Stimuli	  and	  Tests	  (FEEST)	  
 
Facial expressions have important functions and the ability to read them is 
considered a prerequisite for understanding other people’s thoughts, feelings and 
adequate social interaction (Bornhofen and McDonald, 2008b). For example, 
aggressive behaviour may result from a deficit in adequately recognizing and 
responding to distress-related social cues (Blair, 2001; Seidel et al., 2013). 
 
Impairments in the ability to recognize facial affect can be demonstrated with 
neuropsychological, performance-based tests requiring patients to label or match 
images of facial expressions. The FEEST or The Ekman 60 Faces Test uses a range 
of photographs from the Ekman and Friesen series of Pictures of Facial Affect 
(Ekman and Friesen, 1976), which has been the most widely used and validated 
 90 
series of photographs in facial expression research. From this series, the faces of 10 
actors (6 female, 4 male) are chosen, each displaying six basic emotions 
(happiness, sadness, disgust, fear, surprise and anger). The maximum test score 
indicating best performance is 60 for all six emotions and 10 for each basic emotion.  
 
The FEEST has been shown to be a reliable and valid measure of emotion 
recognition in various clinical populations, including FTD patients, who are 
significantly impaired on facial recognition tasks, showing deficits in ability to identify 
happiness, sadness, disgust, fear, surprise and anger (Diehl-Schmid et al., 2007; 
Keane et al., 2002; Lough et al., 2006; Miller et al., 2012; Rosen et al., 2004). TBI 
patients have also demonstrated difficulty in the FEEST with particular difficulty in 
depicting sadness and anger, which were correlated with behavioral problems and 
impaired self-awareness (Spikman et al., 2013).  
 
Patients with OFC (Lidaka et al., 2001; Willis et al., 2010) and amygdala damage 
(Adolphs, 2002; Adolphs and Tranel, 2003) demonstrate difficulty in processing 
negative expression of emotion. This suggests that damage to these areas affects 
an individual’s ability to respond appropriately to negative emotion in others.  
 
Older individuals have been found to be less adept than younger people in 
identifying facial recognition of emotion (Keightley et al., 2007; Keightley et al., 
2006b; Ruffman et al., 2008; Suzuki et al., 2007). A recent study found that older 
adults demonstrate impairments in their ability to identify expressions of fear, 
sadness, and happiness; however, can recognize anger, disgust, and surprise 
(Horning et al., 2012). 
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Two studies have reported that sex offenders, including child sex offenders, are less 
accurate than controls in recognizing facial expressions of anger, disgust, surprise 
and fear, confusing fear with surprise, and disgust with anger (Gery et al., 2009; 
Oliver et al., 2009). For further instructions and scoring see Appendix 4. 
 
5.12 Statistical	  analyses	  	  
 
5.12.1 Power	  analysis	  
 
At the beginning of this study, it was expected that a medium to large effect sizes 
(ES) between groups (Cohen, 1992) setting alpha at 0.05 (significance criterion) and 
power of 0.80, the estimated number per group (assuming equal sample sizes) 
would be 21 for large (f=0.40) and 52 for a medium effect size (f=0.25). For analyses 
using chi-square tests (e.g., offender type), the required sample size for a 3 X 2 
contingency table with 2 degrees of freedom would be 36 per group for a medium ES 
with alpha set at 0.05.  However, due to the difficultly of recruiting participants and 
having to exclude some cases due to missing values the obtained sample size was 
smaller than anticipated. First-time sex offenders over the age of 50 years were 
more difficult to find than expected, as were non-violent, non-sexual offenders over 
the age of 50. 
 
The sample size in this study is relatively small and this has a direct impact on the 
power of statistical tests performed. If differences between means are small relative 
to the variation in the data, small samples may make it impossible to detect those 
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differences. The remedy would have been a larger sample size; however, that was 
not possible in this study. All the results therefore need to be read bearing in mind 
the limitations imposed by the relatively small samples available. An example of 
calculating power following an analysis of variance is provided below with the 
variable Full Scale IQ (FSIQ):  
 
FSIQ Means: 
  
FT HT NSOC 
106.7 101.8 108.5 
 
Change d.f. s.s. m.s. v.r. F pr. 
+ group  2  740.8  370.4  1.51  0.227 
Residual  91  22384.3  246.0     
  
Total  93  23125.1  248.7     
 
These means are not very different given the standard deviation in the data (about 
15.6, viz square root of 246.0). The power of this test to detect a real difference was 
only 13%, obtained using the Excel file Power and sample size from 
http://www.stats.net.au/resources.htm (O'Neill and Thomson, 1998). 
 
5.12.2 Statistical	  analysis	  
 
Statistical analyses were performed using GenStat version 15 (2012. VSN 
International Ltd, Hemel Hempstead, United Kingdom) and exploratory statistical 
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analyses using the Statistical Package for the Social Sciences (SPSS) version 20. A 
5% (p < 0.05) significance level was adopted.  
 
The data were subjected to data checking techniques before and during statistical 
analyses. There were missing data (in brackets) for some variables: FSIQ (n=6), PIQ 
(n=12), VIQ (n=14); ACE-R (n=2); Hayling (n=2); IGT (n=2); RCF (n=4); RAVLT 
(n=4); FEEST (n=17); FAS (n=3); Trail-making test (n=8); and DASS (n=6). 
 
Descriptive analyses were performed to examine baseline characteristics of study 
participants. Maximum likelihood chi-square tests were used for categorical 
variables. Chi-Square was used to compare frequencies of categorical variables 
between the two sex offender groups related to sexual offences. Therefore the non-
sexual group was excluded from this analysis, as they had not been convicted for a 
sexual offence.  
 
Bonferroni correction was applied to control the overall Type I error when multiple t-
tests were carried out to compare continuous variables between the sex offender 
groups. As suggested by the Bonferroni correction, each of the α-level (i.e., 0.05) 
was divided by the number of tests conducted. T-tests to compare test performance 
between the sex offenders were appropriate as no age difference existed between 
them, t(66) = .963, p > 0.05. 
 
Analyses of variance (ANOVA) were used to evaluate group differences in some 
continuous measures, such as age. Multivariate analysis of variance (MANOVA) was 
used to compare all the individual neuropsychological tests among the three groups. 
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The reason for using MANOVA instead of multiple ANOVAs was to reduce the 
family-wise error rate, which occurs when individual tests are carried out on the 
same data (Field, 2009).  
 
Neuropsychological results were also compared to normative data for all the tests to 
investigate significant differences in function with the general population with similar 
age and education attainment.  
 
The relationship between three or more discrete variables were analysed through the 
multi-way frequency analysis, log-linear analysis.  
 
5.12.2.1 Multivariate	  analysis	  of	  variance	  (MANOVA)	  
 
Univariate ANOVA is a statistical technique in which responses measured on 
subjects (or experimental units) from more than two groups can be judged as likely 
to come from the same population or different populations. This result provides 
statistical evidence, allowing conclusion to be made about whether any of the groups 
differ in the variable measured. The ANOVA technique is based on a least-squares 
procedure and requires assumptions of normality and constant variance to be met. It 
is therefore usually restricted to measurements of continuous variables. Multivariate 
ANOVA, or MANOVA, is an extension of univariate ANOVA when there are several 
dependent variables (Tabachnick and Fidell, 2013).  
 
MANOVA takes scores from the multiple dependent variable and creates a single 
dependent variable giving the ability to test for the above effects. Statistical reports 
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however will provide individual p-values for each dependent variable, indicating 
whether differences and interactions are statistically significant. 
 
Where measurements of more than one continuous variable are taken on each 
subject and where, again, there are more than two groups of subjects, MANOVA 
allows a decision to be made about whether the groups come from the same or 
different population(s), the population(s) in this case being multivariate normal 
population(s).  
 
The same assumptions and provisos apply to MANOVA as to univariate ANOVA but 
in a multivariate sense. A number of test statistics have been developed for 
MANOVA. The statistic used in this study was Wilk’s lambda, with Rao’s F statistic 
providing the P value for hypothesis tests. 
 
MANOVA has greater power than ANOVA to detect effects because it takes into 
account the correlations between dependent variables. MANOVA incorporates 
information about several outcome measures and, therefore, informs whether groups 
of participants can be distinguished by a combination of scores on several 
dependent measures. 
 
5.12.2.2 Canonical	  variates	  analysis	  (CVA)	  
 
Canonical variates analysis is a multivariate statistical method providing a means to 
determine where group differences detected by a MANOVA, for example, might lie. In 
other words, CVA allows the groups of subjects to be separated in terms of the 
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measured variates. This separation is done, first, by constructing linear combinations 
of the measured variates. The linear combinations are constructed in such a way that 
the first linear combination is that which determines the weighting of the variates 
which maximises the differences among the groups. The second linear combination 
weights the variates to obtain the next greatest differentiation among the groups. 
Denoting measured variates by Xi, i = 1,… p, coefficients of those variates by ai  and 
the linear combinations (viz. the canonical variates) by Zi, we can write 
 
Z1 = a11X1 + a12X2 + … + a1pXp 
Z2 = a21X1 + a22X2 + … + a2pXp , and so on. 
 
Usually, the maximum number of such linear combinations is the smaller of p (i.e., 
the number of measured variates) and the number of groups. The maximisation of 
the differences among the groups for each canonical variate, Zi, is achieved by 
maximising the F statistic for a univariate ANOVA performed on the particular Zi 
values. The particular relationship among the coefficients in each Zi is the basis for 
describing the nature of the differences among the groups displayed by that 
canonical variate. So, for example, with three variates that are measured on the 
same scale, if the first linear function produces weights or “factor loadings” of (0.4, 
0.5, 0.3), then the first linear function of the three variates (X1, X2, X3) that most 
successfully separates the groups is Z1 = 0.4×X1 + 0.5×X2 + 0.3×X3. This could be 
interpreted as showing that the three variates all contribute approximately equally to 
differentiating the subject groups, with variate, X2 (with the largest coefficient or 
loading) perhaps somewhat more important than variates X1 and X3 (with smaller 
coefficients or loadings). 
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5.12.2.3 Residual	  maximum	  likelihood	  (REML)	  
 
Residual maximum likelihood is a technique for fitting statistical models, which are 
broadly similar to ANOVA models (Tabachnick and Fidell, 2013). For linear mixed 
models, REML is more general than ANOVA in that it allows for changing variances 
across groups and possible correlations among the data. REML is better in the 
presence of missing data, which is an issue with the current study, in that it provides 
less biased parameter estimates than ANOVA. Linear mixed models fitted by REML 
belong to the likelihood-based class of models. 
 
In analyses where REML was used and the presence of a significant difference was 
indicated by a p value of less than 0.05, the significant differences were identified by 
comparing group means pairwise using least significant differences (LSDs).  
 
5.12.2.4 Logistic	  regression	  
 
Logistic regression was used where the response variable was binary, for example, 
data with measured responses present/absent. Such models are based on the 
binomial distribution and are fitted by maximum likelihood. Logistic regression models 
provide predictions of the probability of the responses for each subject (or treatment) 
group for the particular binary response variate in question (Tabachnick and Fidell, 
2013). 
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6 RESULTS  
 
6.1 Exclusion	  and	  refusal	  data	  
 
A total of 17 participants were excluded from this study. The reasons were:  
 
• 9 FT sex offenders reported having committed their first sexual offence before 
the age of 50 
• 1 HT sex offender was excluded due to having a stroke in between testing 
sessions 
• 7 NSOC offenders were excluded for a mixture of reasons, these were:   
a) 2 due to epilepsy  
b) 2 due to severe brain damage  
c) 1 due to a stroke  
d) 1 due to experiencing psychosis  
e) 1 due to the revelation that he pervasively used violence  
 
A total of 13 offenders refused to participate in this study. 
• 5 FT 
• 3 HT 
• 5 NSOC 
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6.2 DEMOGRAPHICS	  OF	  PARTICIPANTS	  
 
The mean age of the participants was 61.2 (SD = 7.1) years, 33% were married, they 
had, on average, 9.9 years of education, 39% had been employed in unskilled work, 
and 77% were Australian born. Characteristics of the sample are found in Table 6-1. 
 
Table 6-1 Sample Demographics 
  
FT 
n=32 
 
 
HT 
n=36 
 
NSOC 
n=32 
 
 
F 
 
 
χ2 
 
 
p 
Age 63.9a (7.1) 62.3a (6.4) 57.3b (6.5) 8.761  < 0.001*** 
Education 9.6a (3.9) 9.4a (3.4) 10.8a (3.0) 1.489   
Time in prison 2.8a (2.9) 7.1b (7.2) 6.3b (6.5)   0.001** 
Married  13 (41%) 7 (19%) 13 (41%)  4.675  
Never married 8 (25%) 9 (25%) 3 (9%)  3.320  
Divorced 6 (19%) 13 (36%) 10 (31%)  2.596  
Professional/Managerial 8 (25%) 5 (14%) 4 (13%)  2.158  
Skilled/semi-skilled 17a (53%) 7b (19%) 16a (50%)  9.968 0.007** 
Unskilled 7a (22%) 22b (61%) 10a (31%)  12.151 0.002** 
Homosexual 1 (3%) 14 (39%) 1 (3%)  N/A  
Heterosexual 31a (97%) 14b (61%) 31a (97%)  21.927 < 0.001*** 
Non-right handedness 2 (6%) 6 (17%) 1 (3%)  N/A  
Drug & Alcohol 11 (34%) 15 (42%) 20 (63%)  5.520  
Alcohol 11 (34%) 15 (42%) 13 (41%)  .431  
Drugs  1 (3%) 3 (8%)  15 (47%)  N/A  
Psychiatric History 16 (50%) 13 (36%) 12 (38%)  1.589  
Depression 13 (41%) 11 (31%) 12 (38%)  .791  
Head Injury 21 (66%) 20 (56%) 20 (63%)  .767  
Hypertension 23a (72%) 20a (56%) 12b (38%)  7.800 0.020* 
Diabetes 4 (13%) 3 (8%) 6 (19%)  N/A  
 
 *p < 0.05 **p < 0.01 ***p < 0.001 
 
6.2.1 Age	  of	  offender	  and	  years	  of	  education	  	  
 
A series of one-way analyses of variance (ANOVA) identified whether the groups 
differed significantly in their mean age and years of education. There were significant 
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differences in age across offender type (p < 0.001). NSOC offenders were 
significantly younger than FT and HT sex offenders. There was no significant 
difference in age between FT and HT sex offenders. (Note: means were marked “a” 
and “b” to show this in Table 6-1). The groups did not differ in years of education (p = 
0.254). 
 
6.2.2 Total	  time	  in	  prison	  
 
FT sex offenders served a mean of 2.8 years (SD = 2.9) in prison, which was 
significantly shorter than HT and NSOC offenders, Kruskal-Wallis test (p = 0.001), 
while the latter two groups did not differ. This result was expected, as 66% of FT sex 
offenders did not have a previous criminal history, many had been incarcerated for 
the first time, whilst many of the HT and NSOC offenders had long criminal histories.  
 
6.2.3 Occupation	  	  
 
Seventeen per cent of the total sample was employed in professional, managerial, or 
intermediate occupations, 40% were employed in skilled occupations, and 39% were 
unskilled. The groups did not significantly differ in 
professional/managerial/intermediate occupations (p = 0.340). FT and NSOC 
offenders were significantly more likely to be employed in skilled occupations 
compared to HT sex offenders (χ2 = 9.968, p = 0.007). Therefore HT sex offenders 
were, overall, more unskilled than the two groups (χ2 = 12.151, p = 0.002). (Note: 2 
HT offenders and 2 NSOC offenders did not provide their occupation). 
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6.2.4 Marital	  status	  	  
 
Using five marital status categories in a chi-square test of homogeneity, 6 out of the 
15 expected values were less than 5 therefore separated or widow categories were 
combined in further analysis, as they each indicate a subject who had been married. 
There were no significant differences among the four marital status categories 
(married, divorced, never married, and widowed-separated) in relation to offender 
group (p = 0.198). 
 
6.2.5 Sexual	  Orientation	  
 
While the majority of offenders reported a heterosexual orientation, the HT sex 
offenders reported a significantly lower rate of heterosexuality than FT and NSOC 
offenders (χ2 = 21.927, p < 0.001).  
 
6.2.6 Handedness	  
 
The chi-square analysis of non-right handedness provided expected values of less 
than 5 in two groups and so cannot be relied on. However, only 8 (11.8%) of the 
combined sex offender groups were left-handed, therefore there was little support in 
this study for left-handedness in sex offenders found in other studies (Blanchard et 
al., 2007; Bogaert, 2001; Cantor et al., 2004). 
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6.2.7 Drug	  and	  alcohol,	  psychiatric	  history,	  and	  head	  injury	  	  
  
The groups did not significantly differ in the rate of drug and alcohol problems. The 
rate of alcohol abuse/history was 39% for the sample. The chi-square analysis 
provided expected values of less than 5 in two groups in the category “drugs” and so 
cannot be relied on.  
 
As offenders with a known history of major mental illness (e.g., schizophrenia, 
schizoaffective disorder, or bipolar disorder) were excluded from this study, and 
none of the FT sex offenders had a major mental illness, the current data 
encapsulated less serious psychiatric problems such as depression, anxiety, and 
adjustment difficulties. The groups did not significantly differ in reported history of 
psychiatric problems; nevertheless, the sample’s rate of psychiatric problems, i.e., 
41%, was consistent with previous studies of offenders (Butler et al., 2011; Fazel 
and Danesh, 2002). Depression was the most common psychiatric complaint in FT 
sex offenders, although they did not significantly differ from the other two offender 
groups.  
 
The rate of reported head injury was 61% for the total sample; however, the groups 
did not significantly differ in the rate of head injury. 
 
6.2.8 Hypertension	  and	  diabetes	  
 
The overall rate of hypertension for the total sample was 55%, with the FT sex 
offenders significantly showing the highest rate, i.e., 72%. FT sex offenders 
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demonstrated a significantly higher rate of hypertension than NSOC offenders (χ2 = 
7.80, d.f. = 2, p = 0.020). There were no other group differences.  
 
The overall incidence of diabetes was 13% for the total sample; however, the chi-
square analysis provided expected values of less than 5 in two groups and therefore 
cannot be relied on.  
 
6.2.9 Age	  at	  First	  Sexual	  Offence	  
 
 
Figure 6-1 Mean age at first sexual offence by the sex offender groups 
HT sex offenders committed their first sexual offence much earlier than FT sex 
offenders, (t(66) = 9.034, p < 0.001) (above). The mean age at first sexual offence for 
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the FT sex offenders was 56.8 (SD 12.7) years compared to the HT sex offenders, 
30.5 (SD 11.3) years. 
 
6.2.10 Time	  interval	  between	  first	  sexual	  offence	  and	  neuropsychological	  testing	  
 
HT sex offenders were assessed at a much later time from their first sexual offence. 
FT sex offenders were tested on average within 4.8 (SD = 4.4) years from their first 
sexual offence while HT sex offenders were tested on average within 31.8 (SD = 
12.7) years. They did not differ in mean age at testing, FT (M = 61.6, SD 13.2) years, 
and HT (M = 62.6, SD 6.5) years. However, the time difference, between when the 
sexual offence was committed and testing, was significant, (t(43) = 11.9, p < 0.001).  
 
6.2.11 Sexual	  offences	  against	  children	  
 
The combined groups of offenders convicted of offences against children involving 
direct physical contact, “contact offences”, and offenders convicted of child 
pornography offences are referred to as sexual offenders against children. Although 
there were high rates of sexual offences against children, with 84% and 94% of FT 
and HT sex offenders, respectively, committing sexual offences against children, the 
groups did not significantly differ in child victim type.   
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Table 6-2 Types of sex offences committed by the sex offender groups 
  
FT 
N (%) 
 
HT 
N (%) 
 
 
χ2 
 
 
p 
Offences against children 27 (84%) 34 (94%) 1.860  
Male victims 8 (25%) 19 (53%) 5.460 0.018* 
Extrafamilial child molesters 15 (47%) 28 (78%) 6.959 0.008** 
Incest offenders 4 (13%) 7 (19%) N/A  
Rapist (adult) heterosexual 4 (13%) 5 (14%) N/A  
Child pornography offences 10 (31%) 1 (3%) N/A  
Multiple sexual offences 2 (6%) 5 (14%) N/A  
Sexual violence 1 (3%) 6 (17%) N/A  
 
     *p < 0.05 **p < 0.01 
 
6.2.12 Male	  victims	  
 
HT sex offenders committed significantly more sex offences against males (p = 
0.018), which was consistent with their self-reported lower rate of heterosexuality.  
 
6.2.13 Extrafamilial	  sexual	  offences	  
 
HT sex offenders committed significantly more extrafamilial sexual offences (p = 
0.008).  
 
6.2.14 Incest,	   heterosexual	   rape,	   homosexual	   indecent	   sexual	   assault,	   child	  
pornography,	  and	  multiple	  sexual	  offences	  
 
The sex offender groups did not differ in incidence of incest offences. Chi-square 
provided expected values of less than 5 for one and, at times, both groups in the 
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following categorical variables: heterosexual rape, indecent sexual assault, child 
pornography, and multiple sexual offences, and therefore cannot be relied on. The 
categories of three and four offences were combined to address this problem. There 
were significant differences between the two groups in the number of offences 
committed (p < 0.001). The analysis suggests the incidence of a single offence is 
lower among HT sex offenders. A further analysis, contrasting numbers of offenders 
committing a single offence with those committing more than one offence across the 
two groups confirmed this (p < 0.001).  The percentage of HT sex offenders 
committing only a single offence (3%) was much lower than that of FT sex offenders 
(38%). 
 
6.2.15 Sexual	  violence	  
 
Sexual violence in this study was defined as physical violence during a sexual 
assault6. Violence was defined as any kind of force, which any reasonable person 
would object to, such as being held/restrained, punched, scratched, bitten, choked, 
slapped, burnt, or any kind of physical force where the person was injured. The rate 
of sexual violence of the combined sample of sex offenders was low (10%) therefore 
chi-square analysis cannot be relied on. Sexual violence was relatively rare in FT sex 
offenders. Only one (3%) FT sex offender was sexually violent compared to six (17%) 
HT sex offenders. Although there were four cases of rape perpetrated by FT sex 
offenders, which could be regarded as meeting this study’s criteria for sexual 
violence, there was a paucity of information about the nature of the violence and 
                                            
6 Psychological injury to the victim was unable to be quantified either by the documentation reviewed 
or the self-report provided by perpetrator/participant.   
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therefore it was not possible to reliably categorize these offences as being examples 
of “sexual violence”.  
 
6.2.16 Paedophilic	  disorder	  and	  other	  paraphilic	  disorders	  
 
Table 6-3 Rate of paedophilic and paraphilic disorders 
  
FT 
n=27 
 
HT 
n=34 
  
  
χ2 
 
 
p 
Paedophilic disorder 8 (29%)  28 (82%) 18.941 < 0.001*** 
Other paraphilic disorders 2 (6%)  5 (14%)  N/A  
 
 
Paedophilic disorder was assessed using the Diagnostic and Statistical Manual of 
Mental Disorders - fifth edition (DSM-5) criteria (American-Psychiatric-Association, 
2013)7. HT sex offenders self-reported a significantly higher rate of paedophilic 
disorder compared to FT sex offenders (χ2 = 18.941, p < 0.001). As Table 6-3 shows, 
the variable “other paraphilic disorders” cannot be relied on, as expected values 
were less than 5 in the FT sex offender group. 
 
                                            
7 DSM-5 defines paedophilic disorder as a paraphilic disorder in which adults or adolescents 16 years 
of age or older have intense and recurrent sexual urges and fantasies about prepubescent children 
that they have either acted on or which cause them distress or interpersonal difficulty. Individuals can 
still be diagnosed with paedophilic disorder despite the absence of self-reported distress, provided 
that there is evidence of recurrent behaviours persisting for six months.  
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6.2.17 Non-­‐sexual	  criminal	  history	  
 
Table 6-4 Types of non-sexual offences committed by group 
 
  
FT 
n=32 
 
HT 
n=36 
 
NSOC 
n=32 
 
 
χ2 
 
 
p 
Break & Enter  2 (6%) 4 (11%) 3 (9%) N/A  
Stealing/Theft 2 (6%) 3 (8%) 5 (16%) N/A  
Common assault 5 (16%) 3 (8%) 0 (0%) N/A  
Aggravated assault 1 (3%) 1 (3%) 0 (0%) N/A  
Attempted murder 0 (0%) 1 (3%) 0 (0%) N/A  
Fraud 0 (0%) 0 (0%) 4 (13%) N/A  
Driving offences  1 (3%) 2 (6%) 6 (19%) N/A  
Car theft 1 (3%) 0 (0%) 1 (3%) N/A  
Property offences 1 (3%) 0 (0%) 1 (3%) N/A  
Possession of firearm 1 (3%) 1 (3%) 3 (9%) N/A  
Drug offences 1 (3%) 0 (0%) 16 (50%) N/A  
Other offences8  1 (3%) 3 (8%) 4 (13%) N/A  
Overall non-sexual 11 (34%) 14 39%) 27 (84%) 19.900 < 0.001*** 
 
 
There was a large statistical difference in the non-sexual criminal history between 
the sex offenders and NSOC offenders (χ2 = 19.900, p < 0.001), with 84% of NSOC 
offenders having a previous non-sexual criminal history (i.e., 16% of NSOC 
offenders were first-time non-sex offenders, see above).   
 
 	  
                                            
8The “other offences category” included larceny, perverting the course of justice, and 
receiving/possession of stolen goods.  
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6.3 SCREENING	  MEASURES	  RESULTS	  
 
6.3.1 Dementia	  screening	  results	  
 
The Addenbrooke's Cognitive Examination-Revised (ACE-R) was used to screen for 
dementia. The total (and maximum) ACE-R score is 100 with higher scores reflecting 
better ability. The ACE-R provides cut-off scores for dementia. For example, a cut-off 
score of 86 has been set for individuals in the 50-59 age bands with an education of 
12 years (Mioshi et al., 2006). Based upon my literature review I predicted that there 
would be a higher rate of dementia among first time sex offenders, with FT sex 
offenders producing significantly lower scores than to the other two groups on the 
ACE-R. 
 
6.3.1.1 Addenbrooke’s	  Cognitive	  Examination-­‐Revised	  (ACE-­‐R)	  
 
The five components of the ACE-R (i.e., attention, memory, verbal fluency, 
language, and visuospatial) were analysed by MANOVA. There was a significant 
difference in the three sets of five component means (p = 0.012) (see Table 6-5). 
NSOC offenders provided significantly higher ACE-R scores than FT and HT sex 
offenders (p < 0.001). The FT and HT sex offenders did not significantly differ (p = 
0.996). 
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Table 6-5 ACE-R score results 
 
 
  
FT 
M (SD), % 
n=32 
 
HT 
M (SD), % 
n=34 
 
NSOC 
M (SD), % 
n=32 
 
 
p 
ACE-R total 87.7a(10.4) 86.9a(6.4) 92.5b(4.1) 0.012* 
Attention 17.2 (2.1) 17.1 (1.5) 17.9 (0.4)  
Memory 22.4 (3.4) 21.2 (3.4) 23.6 (2.2)  
Verbal fluency 10.5 (2.5) 10.7 (2.3) 11.9 (1.8)  
Language 22.8 (3.1) 22.7 (1.7) 23.3 (1.9)  
Visuospatial 14.9 (1.8) 15.2 (1.2) 15.8 (0.5)  
ACE-R Impairment 8 (25%) 10 (29%) 2 (6%)  
              *p < 0.05 
 
A canonical variates analysis (CVA) of these component variates showed that a 
single latent score was adequate for discriminating among the group means. The 
coefficients for the latent score (rounded to one decimal point) suggest a contrast 
between language and the other four components: Latent score 1 = 0.2×attention + 
0.1×memory + 0.3×verbal fluency - 0.3×language + 0.4×visual-spatial. 
 
A linear model based on residual maximum likelihood (REML) was used in the 
analysis of the single latent scores.9 There was a highly significant difference 
between NSOC offenders and the two sex offender groups (p < 0.001). FT and HT 
sex offenders did not significantly differ (p = 0.996).  
 
6.3.1.1.1 ACE-R impairment 
 
The ACE-R cut-off age norms were used to determine impairment. ACE-R 
impairment was determined by categorizing offenders into dichotomous 0/1 data, 
                                            
9 The REML method is particularly suited to data with missing values, such as the current data set. 
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where a score of 1 was used to indicate impairment and 0 for non-impairment. 
Logistic regression found that this difference was not significant (p = 0.077).  
 
As can be observed by the results, my hypothesis that FT sex offenders would 
produce significantly lower ACE-R scores compared to the two groups was partially 
supported. The FT sex offenders produced significantly lower ACE-R scores than 
NSOC offenders; however, FT sex offenders did not differ from HT sex offenders in 
ACE-R scores.  
 
6.3.2 Self-­‐reported	  symptoms	  of	  clinical	  impairment	  
 
The DASS was used to assess self-reported symptoms of clinical impairment, such 
as depression, which has been found to be a contributing factor in cases of poor 
neuropsychological function (Douglas and Porter, 2009), due to slow processing 
speed (Bielak et al., 2011). The DASS has been shown to be a reliable and valid 
measure of the constructs it was intended to assess in non-clinical populations 
(Crawford and Henry, 2003) and depressed clinical populations (Page et al., 2007).  
 
6.3.2.1 Depression,	  Anxiety	  and	  Stress	  Scale	  (DASS)	  
 
On reviewing the literature, some studies have found a high prevalence of 
psychiatric morbidity, including depression, anxiety and stress, in sex offenders. 
Using the DASS I, therefore, predicted that FT and HT sex offenders would provide 
higher DASS scores than NSOC offenders. I also predicted that the two sex offender 
groups would not significantly differ from each other.  
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A one-way ANOVA of DASS scores did not detect a significant differences between 
the three groups (F2, 91 = 0.03, p = 0.974) (see Table 6-6). In addition, each subscale 
revealed no significant differences between the groups. Thus, my hypothesis that 
sex offenders would provide higher DASS scores compared to NSOC offenders was 
not supported.  
 
The lack of group differences in mean DASS scores does not suggest that clinical 
symptoms significantly contributed adversely to the neuropsychological function of 
any group.  
Table 6-6 DASS results 
 
  
FT 
M (SD) 
n=30 
 
HT 
M (SD) 
n=32 
 
NSOC 
M (SD) 
n=32 
 
 
F 
 
 
p 
 
DASS Total 
 
26.6 (24.5) 
 
28.0 (28.9) 
 
25.8 (19.1) 
 
0.03 
 
0.974 
Depression 10.3 (9.9) 9.4 (10.7) 8.6 (8.3) 0.234 0.792 
Anxiety 7.2 (7.4) 8.4 (9.4) 7.2 (5.3) 0.295 0.745 
Stress 9.2 (9.2) 10.6 (9.3) 10.1 (6.9) 0.217 0.805 
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6.4 NEUROPSYCHOLOGICAL	  MEASURES	  RESULTS	  
 
6.4.1 LEVEL	  OF	  INTELLIGENCE	  
 
Some studies have found that a group of sex offenders, namely, paedophiles, 
demonstrate lower intellectual performance than non-sex offenders (Cantor et al., 
2004; Cantor et al., 2005a; Langevin et al., 1989b). Using the Wechsler Abbreviated 
Scale of Intelligence (WASI), my hypotheses were:  
 
1. FT and HT sex offenders would provide lower WASI scores than NSOC 
offenders  
2. FT and HT sex offenders would not differ 
 
6.4.1.1 WASI	  FSIQ,	  VIQ	  and	  PIQ	  
 
A MANOVA of the sets of means from the three offender groups for the three 
variables, FSIQ, PIQ and VIQ (see Table 6-7), together with the covariate, Age10, 
found that the effect of Age was not significant (F (3, 80) = 0.73, p = 0.535). The 
covariate, Age, was therefore removed from the model. A subsequent MANOVA of 
the sets of means from the three offender groups for the three variables, FSIQ, PIQ 
and VIQ found no significant differences among the means (F(6, 162) = 1.610, p = 
0.147).  
                                            
10 Note that the NSOC offenders were significantly younger than FT and HT sex offenders  
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Table 6-7 Intellectual function results by group 
 
  
FT 
M (SD) 
n=31 
 
HT 
M (SD) 
n=33 
 
NSOC 
M (SD) 
n=30 
 
 
F 
 
 
p 
FSIQ 106.7 (18.3) 101.8 (14.1) 108.5 (14.9) 1.610 0.147 
VIQ 107.5 (16.8) 102.8 (16.3) 109.2 (16.1)   
PIQ 105.6 (17.5) 99.6 (12.2) 104.3 (13.1)   
  Vocabulary 58.4 (12.6) 54.7 (11.2) 58.3 (10.5) 0.91 0.511 
  Block design 53.6 (10.1) 51.4 (7.2) 53.2 (7.5)   
  Similarities 51.1 (11.7) 48.1 (10.0) 54.2 (8.9)   
  Matrix R. 50.0 (13.6) 49.4 (10.5) 53.9 (9.4)   
 
My prediction of lower intellectual level in sex offenders compared to non-sex 
offenders was therefore not supported. However, my prediction that the two sex 
offender groups would not differ in intellectual function was supported.  
 
6.4.1.1.1 WASI Subtests 
 
Some of the research, for example, Gillespie and McKenzie (2000), have found that 
sex offenders perform more poorly on most measures assessing left frontotemporal 
dysfunction than non-sex offenders. I therefore hypothesised that the sex offender 
groups would provide lower scores on a measure of vocabulary, the WASI 
Vocabulary subtest, compared to NSOC offenders. 
 
My hypothesis predicting lower vocabulary scores in sex offenders, (i.e., measures 
of verbal ability), compared to NSOC offenders was not supported. A MANOVA of 
the subtest scores for Vocabulary, Block Design, Similarities and Matrix Reasoning 
showed no significant differences among offender group means (F = 0.910, p = 
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0.511). Subsequently a canonical variates analysis was performed; however, the 
weighted variable accounting for the greatest variation among subtest score means 
could only account for 63% of that variation.  
 
A REML-based linear model analysis found no significant differences among the first 
canonical variate scores (p = 0.140). These three analyses suggested that there 
were no significant differences in WASI subtest scores among the groups.  
 
6.4.2 EXECUTIVE	  FUNCTION	  MEASURES	  RESULTS	  
 
6.4.2.1 The	  Hayling	  Test	  
 
The Hayling test is sensitive to executive function and is associated with left 
prefrontal lobe function, as it requires response initiation and suppression. Patients 
with prefrontal cortex damage have been found to be slower in the two sections of 
the Hayling and on section 2 make more errors compared to controls. Based on this 
literature review, I had two hypotheses:  
1. FT sex offenders would commit more category A and B errors than HT and 
NSOC offenders 
2. The two sex offender groups would commit more category A and B errors 
than NSOC offenders 
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6.4.2.1.1 Hayling Total Score 
 
The Hayling Total score defines whether an individual is impaired on the Hayling. 
The lower the Hayling Total score, the more likelihood the individual is impaired. 
Therefore if the Overall Scaled Score of an individual was less than 10, the individual 
was given a score of “1” and was regarded as falling in the “impaired range”. A score 
of 10 resulted in an Overall Scaled Score of “2” and was regarded as abnormal, a 
score of 11-12 resulted in an Overall Scaled Score of “3” or poor, a “4” low average, 
a “5” moderate average, a “6” average, a “7” high average – and all the way to an 
Overall Scaled Score of “10”, which is regarded as very superior. 
 
Table 6-8 Hayling results by group 
 
  
FT 
M (SD), % 
n=31 
 
HT 
M (SD), % 
n=36 
 
NSOC 
M (SD), % 
n=31 
 
 
χ2 
 
 
p 
Hayling Total 3.1 (1.6)a 3.5 (1.9)a 5.2 (1.5)b 24.57 < 0.001*** 
Category A errors 4.5 (3.6)a 3.2 (2.7)a 1.1 (1.4)b 14.34 < 0.001*** 
Category B errors 5.1 (2.9)a 4.7 (2.5)a 2.9 (2.3)b 5.79 0.004** 
Hayling Impairment 21 (68%)a 19 (53%)a 5 (16%)b 17.71 < 0.001*** 
         **p < 0.01 ***p < 0.001 
 
The Hayling total scores obtained by these offenders were problematic due to the 
spread of scores. Only four offenders scored a “2”, 3 scored a “5”, 3 a “7” and only 2 
“8” (see Table 6-9). For the purpose of analysis, combining was necessary to avoid 
small cells: 1 and 2 together, and 5 or more.  
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Table 6-9 Hayling results (combined) 
 
Hayling Total Score 
        Row Labels 1 2 3 4 5 6 7 8 Grand Total
FT 7 3 11 5 1 4 
  
31 
HT 9 1 9 8 
 
8 
 
1 36 
NSOC 1 
 
4 6 2 14 3 1 31 
Grand Total 17 4 24 19 3 26 3 2 98 
 
A chi-square test of homogeneity showed that the groups were significantly different 
on Hayling total score (χ2 = 24.57, d.f. = 6, p < 0.001). Furthermore, NSOC offenders 
provided significantly different score patterns from the combined FT and HT sex 
offender groups (χ2 = 22.88, d.f. = 3, p < 0.001). A subsequent chi-square test 
demonstrated that the score patterns of FT and HT sex offenders were not 
significantly different (χ2 = 1.69, d.f. = 3, p = 0.640).  
 
6.4.2.1.2 Hayling category A and B errors 
 
As illustrated in Figure 6-2, Log-linear modelling revealed that FT and HT sex 
offenders committed significantly more Category A errors than NSOC offenders (p < 
0.001). The sex offender groups did not significantly differ from each other in 
Category A errors (p = 0.078). The same pattern was evident for Category B errors 
with the sex offenders committing significantly more Category B errors than NSOC 
offenders (p = 0.004). The sex offender groups did not significantly differ from each 
other in Category B errors (p = 0.580). 
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Figure 6-2 Mean Hayling Total score and mean Category A and B errors 
 
6.4.2.1.3 Hayling Impairment 
 
The Hayling impairment score in this study was defined as a score of 3 or less. As  
Table 6-8 and Figure 6-3 show, 68% of FT sex offenders, more than half of HT sex 
offenders, and 16% of NSOC offenders were impaired on the Hayling. The sex 
offender groups demonstrated a significantly higher rate of Hayling impairment than 
NSOC offenders, FT (p = 0.016) and HT (p = 0.002) respectively. The sex offender 
groups did not significantly differ from each other (p = 0.254). 
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Figure 6-3 Hayling impairment results 
 
As Figure 6-3 illustrates, 65% of NSOC offenders provided a Hayling Total score of 5 
or more and therefore differentiated themselves from the two groups of sex 
offenders.  
 
The results indicate a partial support for my first hypothesis. FT sex offenders 
committed significantly more category A and B errors than NSOC offenders; 
however, did not differ from HT sex offenders. However, there was statistical 
evidence for my second hypothesis (i.e., that sex offenders would commit 
significantly more category A and B errors than NSOC offenders). 
 
The pattern of results on the Hayling suggests that, overall; sex offenders 
demonstrate deficits in response initiation and suppression, which are valid indices 
of poorer executive function or, in extreme cases, significant executive dysfunction.  
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6.4.2.2 Verbal	  fluency	  -­‐	  The	  FAS	  
 
Verbal fluency tests are routinely used to assess executive dysfunction in patients 
with frontal lobe damage. Based on the literature reviewed, sex offenders 
demonstrate difficulties in verbal learning and verbal fluency. I therefore predicted 
that: 
1. FT sex offenders would produce significantly fewer words than NSOC 
offenders  
2. The FT and HT sex offenders would not significantly differ in words produced 
3. The sex offender groups would produce fewer words than NSOC offenders  
 
6.4.2.2.1 FAS total 
 
Log-linear modelling was used to analyse group differences across groups. As Table 
6-10 shows, NSOC offenders produced significantly more words than FT sex 
offenders (p < 0.001).  
 
Table 6-10 FAS results by group 
 
  
FT 
M (SD), % 
n=31 
 
HT 
M (SD), % 
n=34 
 
NSOC 
M (SD), % 
n=32 
 
 
p 
FAS Total score  31.9 (13.2) 37.4 (12.3) 43.9 (10.5) < 0.001*** 
FAS Impairment 6 (19%) 2 (6%) 4 (13%) 0.168 
 
     ***p < 0.001 
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As Table 6-11 illustrates, HT sex offenders also produced significantly more words 
than FT sex offenders across all words (i.e., F, A, and S words). HT and NSOC 
offenders did not differ in all word types (see also Figure 6-4).  
 
Table 6-11 FAS p values (group contrasts) 
 
 F words A words S words 
FT vs. HT 0.044 0.028 0.045 
FT vs. NSOC < 0.001 < 0.001 < 0.001 
HT vs. NSCOC 0.120 0.056 0.063 
 
 
 
6.4.2.2.2 FAS Impairment 
 
FAS impairment was assessed by comparing the scores of offenders with age and 
education normative data provided by Tombaugh et al. (1999). Impairment was 
analysed using logistic regression, as it is a binary variate. There were no significant 
differences among the groups in the probability of impairment (p = 0.168).  
 
The hypotheses were partially supported. The FT sex offenders produced 
significantly fewer words than NSOC offenders. However, the HT sex offenders 
unexpectedly produced significantly more words than FT sex offenders. In addition, 
the HT sex offenders did not differ from NSOC offenders in the amount of words 
produced and therefore the third hypothesis was not supported. 
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Figure 6-4 FAS Total and Individual F, A, S words 
 
The performance of FT sex offenders in comparison to the other two groups 
suggests that they have difficulty generating words, which has been found to be a 
frontal lobe function (Davidson et al., 2008; Henry and Crawford, 2004; Robinson et 
al., 2012a; Schwartz and Baldo, 2001; Stuss et al., 1998), therefore, the 
performance of FT sex offenders is highly indicative of poor executive function and 
frontal lobe pathology.   
 
6.4.2.3 The	  Iowa	  Gambling	  Task	  (IGT)	  
 
This study investigated the decision-making skills of offenders by using the IGT. The 
IGT is used in the detection of decision making impairment in patients with damage 
0	  
5	  
10	  
15	  
20	  
25	  
30	  
35	  
40	  
45	  
50	  
FAS	  Total	   F	   A	   S	  
M
ea
n	  
nu
m
be
r	  o
f	  w
or
ds
	  
FT	  
HT	  
NSOC	  
 123 
to the ventromedial prefrontal cortex (VMPFC) and dorsolateral prefrontal cortex who 
exhibit real-world decision making deficits (Bechara, 2007). Individuals with known 
VMPFC lesions show a preference for selecting more (disadvantageous) deck A and 
B cards (Bechara et al., 2000). My predictions for IGT performance were that:  
 
1. FT sex offenders would select significantly more high-risk cards than HT 
and NSOC offenders, i.e. from decks A and B 
2. The two sex offender groups would select significantly more cards than 
NSOC offenders from decks A and B  
 
Log-linear modelling showed no significant difference among the groups in card 
choices (F6, 380 = 1.41, p = 0.210). The three groups showed a similar pattern of 
advantageous or disadvantageous card selections (see Table 6-12). 
 
Table 6-12 IGT results by group 
 
  
FT 
M (SD), % 
n=31 
 
HT 
M (SD), % 
n=35 
 
NSOC 
M (SD), % 
n=32 
IGT Net Total 3.1 (22.6) 7.6 (20.9) 14.1 (25.5) 
Deck A 19.3 (6.4) 19.5 (5.4) 17.7 (6.9) 
Deck B 29.2 (8.3) 27.8 (9.0) 25.3 (8.9) 
Deck C 23.4 (9.2) 22.3 (7.9) 25.1 (10.8) 
Deck D 28.2 (6.9) 29.7 (11.9) 32.6 (13.6) 
IGT Total Money -$1091 (1001) -$999 (1031) -$734 (1275) 
IGT impairment 16 (52%) 13 (37%) 14 (44%) 
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6.4.2.3.1 IGT Total Money and IGT impairment 
 
There were no group differences in total money won or lost (p = 0.452) or impairment 
(p = 0.496).	   As the groups did not differ on the IGT, my hypotheses were not 
supported. However, the groups demonstrated impairment rates of between 37% 
and 52% (43.9% for the sample) on the IGT. This finding indicates that some 
offenders demonstrate significant decision-making deficits. 
 
6.4.2.4 The	  Trail-­‐Making	  Test	  
 
The trail-making test has been used to detect frontal lobe deficits, problems with 
psychomotor speed, visual search and sequencing, attention, and impairments in set 
shifting. As stated earlier in the literature review, slower times on Part B has been 
found to be sensitive to frontal lobe pathology and is an index of executive function 
(Mitrushina et al., 2005). I therefore predicted:  
 
1. On Part A, the groups would demonstrate no differences 
2. On Part B, FT sex offenders would demonstrate significantly slower times 
than HT and NSOC offenders  
3. On Part B, the sex offender groups would demonstrate significantly slower 
times than NSOC offenders 
 
Analysis of trail-making parts A and B revealed heterogeneous variances across the 
three groups, thus violating the assumptions for ANOVA. A REML-based model was 
used to test for differences among group means for both parts A and B separately, 
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with group variances modelled heterogeneously. Table 6-13shows the predicted 
means for the groups.  
 
Table 6-13 Predicted means on the trail-making test 
 
 FT HT NSOC 
Part A 44.5a 42.9a 33.9b 
Part B 122.9a 124.8a 86.8b 
 
    
The three groups were significantly different for both part A (p = 0.009) and part B (p 
< 0.001). NSOC offenders provided significantly faster times in both Part A and B 
compared to the sex offender groups (the means are in in seconds) (Table 6-14 and 
Figure 6-5). FT and HT sex offenders were not significantly different. 
 
Table 6-14 Trail-making test results by group 
 
  
FT 
M (SD), % 
n=30 
 
HT 
M (SD), % 
n=31 
 
NSOC 
M (SD), % 
n=31 
 
 
p 
Part A 40.3 (22.1) a 42.9 (16.2) a 33.9 (10.0) b 0.009** 
Part B 111.7a(59.2) 124.8 (45.9) a 86.8b(28.5) < 0.001*** 
Part B Impairment 8 (27%) a 8 (26%) a 2 (6%) b 0.047* 
    *p < 0.05 **p < 0.01 ***p < 0.001 
 
6.4.2.4.1 Part B Impairment 
 
Offenders that were impaired on the trail-making test Part B were scored 1, while 
offenders that were not impaired were scored 0; for example, there were 8 FT sex 
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offenders that scored 1 and therefore 8 (27%) FT sex offenders were regarded as 
being impaired (Table 6-14). The trail-making norms by Reynolds (2002) were used 
to determine whether a participant was impaired on Part B. A participant, for 
example, who takes more than 155 seconds to complete Part B falls below the 1st 
percentile and is therefore regarded as being impaired according to the norms from 
the Comprehensive Trail-making Test (CTMT) (Reynolds, 2002).   
 
 
 
Figure 6-5 Trail-making test results 
The groups did not differ in Part B Impairment using an overall chi-square logistic 
regression test (p = 0.052). However, FT sex offenders were significantly more 
impaired than NSOC offenders (p = 0.047), whereas FT and HT sex offenders were 
not significantly different (p = 0.939). Specifically, the probability of Part B Impairment 
for an FT offender was estimated as 0.267 (the odds being 0.364). From the logistic 
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regression analysis, the odds ratio for the HT group was 0.965, resulting in an 
estimated probability of impairment of 0.258 (very similar to FT offenders). The effect 
for the NSOC offenders was quite different; the odds ratio for this group was 0.190, 
resulting in an estimated probability of Part B Impairment of only 0.065. 
 
My hypotheses were partially supported. As NSOC offenders provided significantly 
faster times than FT and HT sex offenders on Part A, the first hypothesis that the 
groups would not significantly differ in Part A was not supported. The second 
hypothesis was partially supported as FT sex offenders provided slower times than 
NSOC offenders on Part B; however, not compared to HT sex offenders. There was 
support for the second hypothesis as the two sex offender groups demonstrated 
significantly slower times than NSOC offenders on Part B.  
 
Overall the performance by sex offenders on Part B of the trail-making test provides 
evidence for poorer executive function compared to non-sex offender controls.   
 
6.4.3 TEMPORAL	  LOBE	  MEASURES	  RESULTS	  
 
6.4.3.1 The	  Rey	  Complex	  Figure	  (RCF)	  
 
The RCF has been shown to load on executive function and has been commonly 
used to assess executive function in older adults, who demonstrate planning and 
organizational deficits. Individuals that use disorganized strategies to copy the RCF 
have been shown to have difficulty recalling the figure after a delay. I therefore 
hypothesised that: 
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1. FT sex offenders would demonstrate poorer performance than HT and NSOC 
offenders on the RCF (i.e., producing lower scores on the RCF copy and 
immediate recall trials) 
2. A similar pattern was expected between the two sex offender groups 
compared to the NSOC offenders 
Table 6-15 Rey Complex Figure results 
 
  
FT 
M (SD) 
n=31 
 
HT 
M (SD) 
n=33 
 
NSOC 
M (SD) 
n=32 
 
 
p 
Copy  30.9 (7.6)a 31.1 (4.4)a 34.3 (2.5)b 0.014* 
Immediate Recall 16.1 (7.5)a 13.9 (5.3)a 18.5 (6.8)b 0.014* 
Copy Impairment 7 (23%) 8 (24%) 2 (6%) 0.088 
Immediate recall Impairment 5 (16%) 4 (12%) 3 (9%) 0.715 
          *p < 0.05 
 
RCF copy and immediate recall were analysed by MANOVA and canonical variate 
analysis. As Table 6-15 demonstrates, the set of means across the groups showed 
significant differences (p = 0.014).  
 
NSOC offenders performed significantly better on RCF Copy and Immediate Recall 
compared to FT and HT sex offenders (see Figure 6-6). FT and HT sex offenders did 
not differ.  
 
6.4.3.1.1 RCF copy and immediate recall impairment  
 
RCF copy and immediate recall impairment was regarded as scores falling in the 1st 
percentile or lower according to the RCF norms by Meyers and Meyers (1995). The 
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groups did not differ on either copy (p = 0.088) or immediate recall impairment (p = 
0.715).  
 
 
Figure 6-6 Copy and Immediate Recall results 
 
The hypotheses were partially supported. There was partial support for my first 
hypothesis that FT sex offenders would produce lower copy and immediate recall 
RCF scores than HT and NSOC, as FT sex offenders produced significantly lower 
(RCF copy and immediate recall) scores than NSOC offenders; however, the FT and 
HT sex offenders did not differ. The second hypothesis was supported, as the sex 
offender groups produced significantly lower RCF copy and immediate recall scores 
compared to NSOC offenders.  
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6.4.3.2 The	  Rey	  Auditory	  Verbal	  Learning	  Test	  (RAVLT)	  
 
The RAVLT assesses immediate memory span, new learning, susceptibility to 
interference, and recognition memory. Total learning on the RAVLT has been found 
to be deficient in many clinical populations, including those with traumatic brain 
injury, Alzheimer’s disease, bvFTD and mild cognitive impairment.  Therefore I 
hypothesised that:  
 
1. FT sex offenders would recall and recognize fewer words than HT and NSOC 
offenders 
2. A similar pattern was expected between the two sex offender groups 
compared to NSOC offenders 
 
A MANOVA of RAVLT Total and Recognition scores revealed that the difference in 
the set of means among the groups was significant (p = 0.023) (see Table 6-16).  
 
Table 6-16 RAVLT Total and Recognition results by group 
 
  
FT 
M (SD) 
n=32 
 
HT 
M (SD) 
n=36 
 
NSOC 
M (SD) 
n=32 
 
 
p 
RAVLT Total   39.1 (11.3)a 36.7 (7.4)a 43.7 (8.6)b 0.023* 
RAVLT Recognition 12.8 (2.4)a 12.7 (2.7)a 14.1 (1.0)b 0.023* 
*p < 0.05 
 
A subsequent canonical variate analysis demonstrated that the first canonical variate 
was enough to discriminate between the groups; explaining 94% of the variation in 
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group means (noting a p value of p = 0.026 for requiring only the first canonical 
variate versus one of p = 0.421 for also requiring the second canonical variate, 
showing that the first canonical variate is sufficient). 
 
A REML analysis of these scores; however, showed a high level of significance 
among group means (p = 0.005), the group means being: 
  
FT HT NSOC 
-0.1321 -0.3286 0.4669 
 
In conclusion, the NSOC offenders generated significantly more words (from the 
RAVLT) than FT and HT offenders (see Figure 6-7). The sex offender groups were 
not significantly different from each other. The differences are based on the 
canonical variate, which combines RAVLT total and recognition scores in a 3:1 ratio; 
that is, the groups differ on a variable that weighs RAVLT recognition scores 
substantially more than RAVLT total scores. 
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Figure 6-7 RAVLT and Total Recognition scores 
 
FT sex offenders generated and recognized fewer words than NSOC offenders 
therefore partially confirming my prediction. However, FT and HT sex offenders did 
not differ. There was support for the second hypothesis as NSOC offenders 
generated significantly and recognised more words than both groups of sex 
offenders.  
	  
6.4.4 SOCIAL	  COGNITION	  RESULTS	  
 
Three studies have found that sex offenders perform poorly on facial recognition of 
emotion (Gery et al., 2009; Oliver et al., 2009; Suchy et al., 2009b). Similarly FTD 
patients demonstrate impairment on facial recognition tasks, showing deficits in 
ability to identify facial expressions of happiness, sadness, disgust, fear, surprise 
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and anger. Patients with orbitofrontal prefrontal damage also demonstrate difficulty in 
processing negative expression of emotion.  
 
Therefore, on a proxy measure of social cognition, the Facial Expression of Emotion: 
Stimuli and Tests (FEEST), I predicted that: 
 
1. FT sex offenders would demonstrate greater deficits in the recognition of 
human emotion such as anger, disgust, surprise and fear, compared to HT 
and NSOC offenders 
2. A similar pattern was expected between the two groups of sex offenders 
compared to NSOC offenders 
 
6.4.4.1 The	  Facial	  Expression	  of	  Emotion:	  Stimuli	  and	  Tests	  (FEEST)	  
 
The emotion happiness was recognized more accurately than other expressions and 
was rarely confused with other expressions. However, on average, all three groups 
performed poorly on identification of negative emotions, including anger, disgust, 
fear and sadness (see Table 6-17).  
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Table 6-17 FEEST results by group 
 
  
FT 
M (SD) 
n=28 
 
HT 
M (SD) 
n=24 
 
NSOC 
M (SD) 
n=31 
 
 
p 
FEEST Total 44.8 (6.7) 42.9 (5.7) 43.9 (6.3) 0.632 
Anger 6.9 (2.3) 6.7 (1.5) 6.5 (1.8)  
Disgust 7.1 (2.2) 6.6 (2.4) 7.3 (2.0)  
Fear 5.0 (2.3) 4.3 (2.2) 5.4 (2.7)  
Happiness 9.7 (0.8) 9.7 (0.7) 9.4 (1.1)  
Sadness 7.2 (2.2) 7.1 (1.8) 7.3 (1.9)  
Surprise 8.9 (1.3) 8.5 (1.2) 8.4 (1.6)  
FEEST Impairment 17 (61%) 14 (58%) 16 (52%) 0.765 
 
The six emotions (anger, disgust, fear, happiness, sadness and surprise) were rated 
on a scale from 1 to 10 and, strictly speaking, should not be analysed by MANOVA. 
However, a MANOVA and subsequent canonical variate analysis was deemed 
useful for exploring discrimination only. Any p value, therefore, should be taken as 
indicative only. MANOVA provided such a large p value (p = 0.632) that it is safe to 
conclude that there appears to be little separation among the groups on facial 
recognition of emotion. In addition, while a canonical variate analysis indicated that 
the first canonical score explained 80% of the variation among group means, there 
was so little variation that no single component separated the groups.  
 
6.4.4.1.1 FEEST Impairment 
 
Although the groups did not significantly differ (p = 0.765), the three groups showed 
high FEEST impairment rates, between 52% and 61%, (56.6% for the sample), when 
compared to FEEST age-stratified norms. 
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The hypothesis that FT sex offenders would demonstrate greater deficits in the 
recognition of human emotion compared to HT and NSOC offenders by showing 
lower scores on facial recognition of emotion was therefore not supported. In 
addition, overall, sex offenders did not differ in facial recognition scores compared to 
NSOC offenders. 
 
Table 6-18 shows a summary of the study’s neuropsychological results.  
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Table 6-18 Summary table of neuropsychological results 
 
Test 
 
Statistical 
difference 
 
Comparisons 
 
p 
ACE-R total YES NSOC > FT, HT < 0.05 
DASS NO FT=HT=NSOC ns 
FSIQ NO FT=HT=NSOC ns 
VIQ NO FT=HT=NSOC ns 
PIQ NO FT=HT=NSOC ns 
  Vocabulary NO FT=HT=NSOC ns 
  Block design NO FT=HT=NSOC ns 
  Similarities NO FT=HT=NSOC ns 
  Matrix Reasoning NO FT=HT=NSOC ns 
Hayling Total YES NSOC > FT, HT 
FT=HT 
< 0.001 
Category A errors YES NSOC > FT, HT 
FT=HT 
< 0.001 
Category B errors YES NSOC > FT, HT 
FT=HT 
< 0.01 
Hayling Impairment YES FT > NSOC  
FT=HT 
NSOC=HT 
< 0.001 
FAS Total YES NSOC, HT > FT 
NSOC=HT 
< 0.001 
FAS Total errors NO FT=HT=NSOC ns 
FAS Impairment NO FT=HT=NSOC ns 
Iowa Gambling Task 
IGT Net Total 
NO FT=HT=NSOC ns 
  Deck A NO FT=HT=NSOC ns 
  Deck B NO FT=HT=NSOC ns 
  Deck C NO FT=HT=NSOC ns 
  Deck D NO FT=HT=NSOC ns 
IGT Total Money NO FT=HT=NSOC ns 
IGT impairment NO FT=HT=NSOC ns 
TMT Part A YES NSOC > FT, HT  
FT=HT 
< 0.01 
TMT Part B YES NSOC > FT, HT  
FT=HT 
< 0.001 
TMT Part B impairment YES FT > NSOC  
FT=HT 
< 0.05 
RCF Copy YES NSOC > FT, HT 
FT=HT 
< 0.05 
RCF Immediate recall YES NSOC > FT, HT 
FT=HT 
< 0.05 
Copy impairment NO FT=HT=NSOC ns 
Immediate recall 
impairment 
NO FT=HT=NSOC ns 
RAVLT total YES NSOC > FT, HT < 0.05 
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FT=HT 
RAVLT recognition YES NSOC > FT, HT 
FT=HT 
< 0.05 
FEEST total NO FT=HT=NSOC ns 
  Anger NO FT=HT=NSOC ns 
  Disgust NO FT=HT=NSOC ns 
  Fear NO FT=HT=NSOC ns 
  Happiness NO FT=HT=NSOC ns 
  Sadness NO FT=HT=NSOC ns 
  Surprise NO FT=HT=NSOC ns 
FEEST impairment NO FT=HT=NSOC ns 
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7 DISCUSSION 
 
7.1 Review	  of	  aims	   	  
 
The aim of this study was to investigate the neuropsychological function of elderly 
first-time (FT) sex offenders using a battery of neuropsychological tests, which has 
been validated in the assessment of frontotemporal dementia (FTD).  This study 
focused on the distinct possibility that FT sex offenders could appear cognitively 
intact, even demonstrating normal performance on standard neuropsychological 
batteries, yet their behaviour was clinically inconsistent with prior functioning.  
 
A secondary aim of this study was to investigate a number of socio-demographic 
variables, such as age, cardiovascular function, head injury, endocrine disorders, 
substance abuse, and depression; and their association with neurocognitive 
functioning and sexual offending.  
 
Lastly, this study investigated whether the psychometric results of FT sex offenders 
resembled those found in patients with FTD. 
 
7.2 Synopsis	  of	  demographic	  findings	  
 
The medical, psychiatric, and substance use problems of FT sex offenders were 
comparable to other studies of older offenders (Colsher et al., 1992; Fazel et al., 
2001; Kakoullis et al., 2010). 
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7.2.1 Alcohol	  problems	  
 
Thirty-nine per cent of offenders had a history of alcohol abuse. Moreover, alcohol 
was the drug of choice of sex offenders, including one third of FT sex offenders, 
which is consistent with the alcohol profiles of sex offenders in previous studies (for 
e.g., Langevin and Curnoe, 2008b). Alcohol abuse, dependence, or acute 
intoxication has been associated with sexual offending (Abracen et al., 2000; Hamdi 
and Knight, 2012; Johnson and Knight, 2000). 
 
The association of chronic and excessive consumption of alcohol and brain damage 
has been established, with structural changes in the regions important to 
neurocognitive function (Matsumoto and Matsumoto, 2008). Neuroimaging, 
physiological, neuropathological, and neuropsychological studies of alcohol-
dependent individuals show that the frontal lobes, limbic system, and cerebellum are 
vulnerable to damage and dysfunction (Oscar-Berman and Marinkovic, 2007). In 
addition, excessive alcohol use causes long-term disruption in executive function 
(Fernandez-Serrano et al., 2010; Hartley et al., 2004; Noel et al., 2001; Ratti et al., 
2002). It is therefore plausible that FT sex offenders, who abuse alcohol and develop 
lower or higher-order executive dysfunction, are at an increased risk for sexual 
offending.   
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7.2.2 Depression	  
 
Thirty-six per cent of the sample reported a history of depression, including more than 
40% of FT sex offenders, which is consistent with the rate of depression in other 
offender studies (de Carvalho et al., 2013; Fazel and Danesh, 2002).  
 
Given that depression is associated with poor neuropsychological function (Douglas 
and Porter, 2009; Shenal et al., 2003), including attention (Zakzanis et al., 1999), 
executive function (Harvey et al., 2004; Porter et al., 2003), memory (Fossati et al., 
1999), and slow processing speed (Bielak et al., 2011), some of the poor cognitive 
results by FT sex offenders could be attributed to the effects of depression.  
 
7.2.3 Head	  injury	  
 
The rate of traumatic brain/head injury in FT sex offenders was 66%, which was 
comparable to other offender studies (Perkes et al., 2011; Schofield et al., 2006; 
Shiroma et al., 2012; Williams et al., 2010). Although the majority of individuals who 
sustain mild TBI, such as concussion, seemingly “recover” without neuroimaging 
signs or neuropsychological sequelae (Bigler, 2013), some individuals experience 
cognitive impairment for many years following the original injury (Hoofien et al., 2001; 
Senathi-Raja et al., 2010), with the common problems being residual deficits in 
cognitive speed, visuo-construction, attention, and memory (Millis et al., 2001).  
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Recent fMRI findings also demonstrate that although, neuropsychological tests may 
not detect deficits or abnormality on assessment, there is imaging evidence that 
memory/attentional networks are in fact damaged (Bigler, 2013). 
 
It is therefore distinctly possible that, despite the absence of statistical significant 
differences between the offender groups, head injury may have played a prominent 
role in the cognitive results obtained by FT sex offenders. 
 
7.2.4 Hypertension	  
 
The rate of hypertension in FT sex offenders was 72%, which was significantly 
higher than non-sex offenders. It is likely that the high rates of hypertension in FT 
sex offenders may have contributed to poorer cognitive function, as hypertension is a 
risk factor for cognitive decline (Raz et al., 2003; Seux et al., 1998; Wiederkehr et al., 
2009).  
 
7.3 Sex	  offences	  committed	  by	  FT	  and	  HT	  sex	  offenders	  
 
FT sex offenders were less likely to commit sexual offences against males and 
extrafamilial children. Although more than 84% of sexual offences were perpetrated 
against children, only 29% of FT sex offenders admitted to a paedophilic interest. 
 
A degree of denial is commonly observed in sex offenders ranging from absolute 
denial of the facts to minimization or justification of the offence, to distorted 
attributions of responsibility (Levenson, 2011; Levenson and Macgowan, 2004). It is 
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possible that a proportion of FT sex offenders continue to deny paedophilic interests 
for a number of reasons. These reasons include: embarrassment of their sexual 
interest in children, fear of attracting further criminal charges or more severe 
sentences, further rejection by family and friends, and/or placement with other 
paedophiles in sex offenders programs.  
 
The other possibility for the denial of a paedophilic disorder is that FT sex offenders 
are not primarily sexually aroused to children. There could be three explanations: (a) 
FT sex offenders are not preferentially paedophilic but they commit child sexual 
offences when the opportunity arises; (b) FT sex offenders commit sexual offences 
due to neurocognitive and neuropathologic aetiologies; or (c) a combination of the 
two. 
 
7.4 Review	  of	  hypotheses	  
 
This study had three main hypotheses: 
 
1) First-time sex offenders would demonstrate greater neuropsychological 
deficits or impairment compared to historical sex offenders and non-sex 
offenders. 
2) Compared to non-sex offenders, the two sex offender groups would 
demonstrate greater neuropsychological deficits or impairment.  
3) First-time sex offenders would demonstrate higher rates of impairment in 
social cognition compared to historical sex offenders and non-sex offenders. 
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7.4.1 HYPOTHESES	  1	  AND	  2	  
 
7.4.1.1 Dementia	  screening	  
 
The hypothesis that FT sex offenders would demonstrate higher rates of dementia, 
as evidenced by significantly lower ACE-R scores, was partially supported. FT sex 
offenders produced significantly lower ACE-R scores than NSOC offenders; but they 
did not differ from HT sex offenders. Both sex offender groups provided significantly 
lower ACE-R scores than non-sex offenders; therefore, there is some support for my 
second hypothesis of a possible higher rate of dementia among sex offenders. 
 
Significantly, 25% of FT sex offenders provided below cut-off scores for dementia, 
which is a relatively high rate of dementia for such a small sample, in comparison to 
the 13% estimated rate of dementia in US prisons (Maschi et al., 2011). As a result 
of this dementia rate, it is plausible that the results in cognitive domains related to 
memory, new learning and executive function can be attributed to possible dementia 
in this group of FT sex offenders. Further conclusions about this study’s rate of 
dementia, however, are limited by the required comprehensive assessment in the 
diagnosis of dementia.  
 
7.4.1.2 Level	  of	  Intelligence	  
 
Overall, the current study found no support for low IQ in sex offenders, previously 
reported (Blanchard et al., 1999; Cantor et al., 2004; Cantor et al., 2005a; Guay et 
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al., 2005; Langevin et al., 1988; Langevin et al., 1989b). Only 5 (16%) FT sex 
offenders provided IQ scores less than 90 points and only 2 (6%) had an IQ of less 
than 70. In addition the FSIQ mean was more than 106 IQ points (median FSIQ = 
115) in FT sex offenders, with 13 (40%) obtaining an IQ higher than 115. Therefore, 
there was limited support for low IQ as being the driver for poor function in other 
cognitive domains. However, the Wechsler Abbreviated Scale of Intelligence (WASI) 
can over-estimate IQ by several points in comparison to the longer versions of the 
Wechsler scales (Axelrod, 2002). Notwithstanding, it is unlikely that the score 
overestimates of the WASI can entirely explain the non-significant results between 
groups, as the scores for all three groups would have been equally inflated.  
 
7.4.1.3 Executive	  function	  results	  	  
 
I predicted that FT sex offenders would perform significantly worse than NSOC 
offenders on a range of executive function tests. This hypothesis took into 
consideration the number of studies reporting poor executive function in sex 
offenders (Cohen et al., 2010; Eastvold et al., 2011; Joyal et al., 2014; Schiffer and 
Vonlaufen, 2011; Suchy et al., 2009a; Veneziano et al., 2004).  
 
I also hypothesized that FT sex offenders would demonstrate poorer performance in 
executive function due to possible prefrontal damage. As FT sex offenders reported 
much lower rates of paedophilic interest than HT sex offenders, I explored whether 
FT sex offenders demonstrate greater deficits in executive function than HT sex 
offenders, who reported a higher rate of paedophilic interest.  
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The executive function results are individually reported and discussed below: 
 
The Hayling results of the present study suggest that sex offenders experience 
response initiation and suppression, suggestive of left prefrontal pathology (Collette 
et al., 2001; Nathaniel-James et al., 1997). Furthermore, the Hayling results in the 
present study resembled those patients with bvFTD (Hornberger et al., 2010b), 
which, perhaps, highlights the similarities of FT sex offenders and bvFTD patients in 
behaviour, executive function and decision-making. 
 
Using a phonemic verbal fluency measure (the FAS); there was partial support for 
my hypotheses due to the inconsistent results provided by sex offenders. HT sex 
offenders, unexpectedly, performed better than FT sex offenders. Overall, the verbal 
fluency results of FT sex offenders is suggestive of prefrontal cortex damage (Baldo 
et al., 2001; Brannen et al., 2001; Davidson et al., 2008; Gouveia et al., 2007; Henry 
and Crawford, 2004; Robinson et al., 2012a; Schwartz and Baldo, 2001; Stuss et al., 
1998). Therefore, the predicted verbal fluency results of FT sex offenders suggest a 
weakness in speed of processing, verbal skills, and word retrieval. This finding is in 
line with previous studies suggesting poorer verbal fluency in non-paedophilic 
offenders compared to paedophilic offenders (e.g., Schiffer and Vonlaufen, 2011). 
 
Although there was little evidence supporting my hypothesis on a decision-making 
task, as the groups did not significantly differ on the Iowa Gambling Task (IGT), the 
three offender groups demonstrated high rates of IGT impairment in comparison to 
normative data. On this evidence, the association between poor decision-making 
and offending, whether it is sexual or non-sexual offending, appears strong. More 
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than 50% of FT sex offenders were impaired on the IGT, suggesting that poor 
decision-making could contribute to sexual offending in these IGT impaired 
individuals. The IGT results indicate a degree of risk taking in sex offenders, which 
may be generalizable to “real life” decision-making.  
 
In addition, the IGT performance by FT sex offenders may suggest the presence of 
ventromedial prefrontal (VMPFC) pathology, as the IGT has been found to be 
sensitive to VMPFC lesions (Bechara et al., 1994; Bechara et al., 2000; Tranel et al., 
2002). Alternatively, the IGT results of FT sex offenders are suggestive of prefrontal 
damage found in patients with orbitofrontal (OFC) damage, as these patients display 
real-life decision-making deficits, despite remaining unimpaired intellectually (Clark 
and Manes, 2004; Manes et al., 2002; Zald and Andreotti, 2010), which was the case 
in FT sex offenders. Furthermore, the possibility of OFC damage in FT sex offenders 
supports studies of OFC damage in sex offenders (Dressing et al., 2001; Schiffer et 
al., 2008; Schiffer and Vonlaufen, 2011; Spinella et al., 2006). Although definitive 
conclusions regarding structural damage are beyond this study, the data suggests 
the presence of prefrontal damage in some sex offenders.  
 
My hypotheses related to the Trail-Making Test were partially supported. The 
unexpected better performance on Part A (TMT-A) by NSOC offenders in comparison 
to FT and HT sex offenders suggests that the poor performance by sex offenders can 
be attributed to slower psychomotor speed and poor attention. It is unlikely that age 
was a factor in performance, as TMT-A is not usually affected by age (Rasmusson et 
al., 1998). Predictably, FT sex offenders were slower on TMT-B compared to NSOC 
offenders, which indicates poorer executive function in sex offenders, as TMT-B is 
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sensitive to impulsivity and poor control of interference, indicative of poorer executive 
function (Lezak et al., 2004) and sensitive to frontal lobe pathology (Arbuthnott and 
Frank, 2000; Davidson et al., 2008; Gouveia et al., 2007; Misdraji and Gass, 2010; 
Sanchez-Cubillo et al., 2009; Terada et al., 2013).  
 
Although, there is an association between slower TMT-B performance and age 
(Ashendorf et al., 2008; Coubard et al., 2011; May and Hasher, 1998; Oosterman et 
al., 2010; Rasmusson et al., 1998), this does not fully explain the poorer performance 
by sex offenders as the three groups consisted of older offenders. If an age effect 
alone were a factor, all three groups would have performed poorly on TMT-B. 
 
Caution must be exercised in interpreting poor performance on TMT-B by sex 
offenders, as multiple cognitive functions are involved in TMT-B performance, i.e., 
attention, visual search, visual-spatial scanning, and speed (Crowe, 1998; 
Oosterman et al., 2010). Therefore decline in executive function by FT and HT sex 
offenders cannot be entirely inferred from poor TMT-B performance.  
 
7.4.1.4 Conclusions	  of	  executive	  function	  in	  FT	  sex	  offenders	  
 
The results by FT sex offenders suggest either impairment or weaknesses in 
executive function, as they were outperformed on three (Hayling, FAS, and TMT-B) 
out of four executive function tests by non-sex offenders; and in one (FAS) by HT sex 
offenders. The executive function results, therefore, suggest that the deficits, 
weaknesses or perhaps impairment are widespread rather than discrete in FT sex 
offenders. In other words, the data demonstrates that if FT sex offenders are poor in 
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a specific executive function task, they are likely to be poor in another measure of 
executive function.  
 
Given that FT sex offenders, as a group, reported much lower rates of paedophilic 
disorder, the better executive function results by HT sex offenders relative to FT sex 
offenders, on a measure of verbal fluency (FAS), supports the findings by Eastvold et 
al. (2011) where paedophilic offenders outperformed non-paedophilic offenders on 
executive function. 
 
7.4.1.5 Conclusions	  of	  executive	  function	  in	  sex	  offenders	  	  
 
The NSOC offenders outperformed the two sex offender groups on three executive 
function tests (Hayling, FAS, and TMT-B), which suggest that sex offenders, relative 
to non-sex offenders, demonstrate impairment or weaknesses in a number of 
executive functions, suggesting that these deficits are multiple components of 
executive function.  
 
As NSOC offenders outperformed the two sex offenders on most executive function 
tests, age was unlikely to be a major factor in poorer executive function performance 
of sex offenders. Therefore the decline in executive function in sex offenders was 
unlikely to be a product of age-related loss of fluid intelligence alone as suggested 
(e.g., Bielak et al., 2006), or slower processing speed (Fisk and Sharp, 2004; 
Salthouse et al., 2003). Nevertheless, it is possible that loss of fluid intelligence and 
slower processing speed might have influenced poorer executive function 
performance in some offenders.  
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7.4.1.6 Temporal	  lobe	  function	  tests	  	  
 
I predicted that FT sex offenders would demonstrate significant deficits on temporal 
function tests relative to HT and NSOC offenders; and a similar pattern was 
expected from the sex offender groups compared to NSOC offenders. There was 
partial support for my first hypothesis as FT sex offenders produced significantly 
lower scores on the Rey Complex Figure (RCF) copy and immediate recall trials 
compared to NSOC offenders; however, FT sex offenders did not differ from HT sex 
offenders.  
 
My second prediction was supported as both sex offender groups performed poorly 
in comparison to NSOC offenders on both trials of the RCF. There was support for 
the hypotheses on the Rey Auditory Verbal Learning Test (RAVLT). The NSOC 
offenders outperformed FT sex offenders; however, FT and HT sex offenders did not 
differ. This RAVLT performance by sex offenders is in line with the findings by 
Deutsher (2004), who found that sex offenders outperformed non-offenders on the 
RAVLT.  
 
7.4.1.7 Conclusions	  of	  temporal	  lobe	  function	  in	  FT	  sex	  offenders	  
 
FT sex offenders were outperformed by NSOC offenders on both tests of temporal 
lobe function, the RCF and RAVLT, suggesting that FT sex offenders demonstrate 
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deficits in visuo-spatial function, memory span, new learning, and recognition 
memory compared to non-sex offenders.  
 
7.4.1.8 Conclusions	  of	  temporal	  lobe	  function	  in	  sex	  offenders	  	  
 
Overall, the results suggest that sex offenders demonstrate deficits in visuo-spatial 
function due to planning and organization deficits, as well as weaknesses in memory 
span, new learning, and recognition memory compared to non-sex offenders.  
 
In addition, the RCF also elicits planning behaviour and has been regarded also as 
an index of executive function. This is primarily achieved by observing the 
participant’s approach to copying the complex figure, with a haphazard, fragmented 
mode of response suggesting poor planning (Lezak et al., 2004). Therefore the 
results on the RCF also suggest greater impulsivity in sex offenders, thus affecting 
performance and suggesting that the executive function deficits of sex offenders are 
broad or multifactorial.  
 
7.4.2 HYPOTHESIS	  3	  
 
7.4.2.1 Social	  cognition	  results	  	  
 
The groups did not significantly differ in the The Facial Expression of Emotion: 
Stimuli and Tests (FEEST), a proxy measure of social cognition. Therefore, my 
prediction that FT sex offenders would demonstrate significantly greater rates of 
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impairment in social cognition was not statistically supported.  
 
Notwithstanding, the data indicates that the three groups demonstrated impairment 
rates between 52% and 61% on the FEEST when compared to normative data, with 
FT sex offenders producing the highest rate of FEEST impairment. 
 
7.4.2.2 Conclusions	  of	  social	  cognition	  in	  FT	  sex	  offenders	  
 
As there were no significant differences between the groups in social cognition, the 
following conclusions relate to the overall impairment observed in sex offenders in 
comparison to FEEST normative data. These conclusions, therefore, are speculative 
and/or explorative. 
 
The poor facial emotion recognition in offenders, at least in sex offenders, is likely to 
be explained by poor executive function. This interpretation is supportive of previous 
findings, which have concluded that deficits in facial emotion recognition is 
associated with poor executive function (MacPherson et al., 2002). Alternatively, the 
deficits shown in facial emotion recognition by FT sex offenders may be explained by 
poor temporal lobe function, as individuals who demonstrate deficits in social 
cognition demonstrate abnormal temporal lobe function (Bonora et al., 2011; 
Broicher et al., 2012). Therefore it is possible that FT sex offenders demonstrate 
damage to structures known to be associated with face processing or perception 
activated in occipitotemporal areas (Kanwisher et al., 1997; Pitcher et al., 2011; 
Rossion et al., 2003). 
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The current FEEST results suggest that a large proportion of FT sex offenders 
demonstrate deficits in facial emotion recognition, sharing a commonality with 
patients with behavioural FTD (bvFTD) (Diehl-Schmid et al., 2007; Fernandez-Duque 
and Black, 2005; Keane et al., 2002; Lough et al., 2006; Miller et al., 2012; 
Rascovsky et al., 2011; Rosen et al., 2004), and patients with VMPFC damage 
(Hornak et al., 1996; Mah et al., 2005).  
 
In addition, the poor FEEST results by FT sex offenders are similar to those found in 
OFC patients, who demonstrate deficits in rapidly translating social information to 
alter behaviour (Rankin, 2007). However, the diagnosis of bvFTD or prefrontal cortex 
damage is beyond the scope of this study, as such diagnoses require further 
assessment and neuroimaging.  
 
As the rate of head injury in FT sex offenders in this study was high, it is likely that 
TBI may explain the  poor performance in facial emotion recognition, as TBI patients 
demonstrate poor facial emotion recognition performance (Bornhofen and McDonald, 
2008a; Ietswaart et al., 2008), with particular difficulty in depicting sadness and 
anger (Green et al., 2004; Spikman et al., 2013).  
 
A large proportion of sex offenders in this study committed sex offences against 
children. The present FEEST results by sex offenders is supportive of previous 
findings that child sex offenders have difficulty identifying facial signals of emotion 
(Gery et al., 2009; Oliver et al., 2009).  
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The FEEST results in the present study may also suggest, like previous studies, that 
sex offenders lack empathy. As sex offenders have been found to confuse fear and 
surprise (Gery et al., 2009; Hudson et al., 1993; Robinson et al., 2012b), it is 
possible that FT sex offenders experience deficits in the identification of distress in 
the “eyes” of their victims. It is possible that FT sex offenders make inaccurate 
assessment of reward or punishment, a key element in successful adherence to 
social norms. Moreover, these social deficits are also found in FTD patients (Neary 
et al., 1998; Rosen et al., 2002b; Snowden et al., 2002). 
 
Another possible explanation for the deficits by the three offender groups in facial 
emotion recognition could be related to the effects of ageing, as older individuals 
have been found to be less adept than younger people in identifying facial emotion 
recognition (Horning et al., 2012; Keightley et al., 2007; Keightley et al., 2006b; 
Ruffman et al., 2008; Suzuki and Akiyama, 2013; Suzuki et al., 2007).  
 
7.5 Limitations	  of	  this	  study	  
 
The recruitment of elderly first-time sex offenders presents as the major limitation of 
this study. Those individuals not previously charged or convicted for a sexual 
offence, who continue to report that their first sexual offence occurred after the age 
of 50 but in reality were committed before that time, distort the data and its 
conclusions.  
 
The present findings are limited by the veracity of information obtained from files 
from the Department of Corrective Services and Justice Health, which were partly 
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based on self-reports. Given the lack of confidentiality in custodial settings, many 
offenders may be fearful that the information provided may have negative social and 
legal repercussions. They are therefore likely to provide ‘selective’ information or 
none at all regarding other sexual offences committed.  
 
Limited statistical power is an obvious limitation of this study. When non-significant 
differences were found, caution may be required because non-significance does not 
necessarily indicate an absence of group differences. The small sample size reduces 
the generalizability of the results. Also a larger sample of FT sex offenders could 
provide different cognitive results to those provided in this study.   
 
Another limitation is the interpretation of results by historical sex offenders. The fact 
that historical sex offenders potentially committed their first sexual offence much 
earlier than the FT sex offenders is problematic. Interpreting current 
neuropsychological results and linking cognitive deficits to sexual offending can be 
unreliable. Therefore it is not possible to reliably conclude that historical sex 
offenders may have experienced cognitive deficits at the time of their first sexual 
offence. It is possible that these cognitive deficits were not present at the time of 
offending and they could have occurred much later due to a myriad of medical or 
psychological factors. In as much as possible, testing first-time sex offenders closer 
to the time of offence was attempted; however, this was not possible for the historical 
sex offenders. 
 
The effect of time served in prison is an important factor due to the possible negative 
effects of incarceration on cognitive function, which has been previously reported 
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(Stojkovic, 2007; Yorston and Taylor, 2006). Apathy, physical and psychological 
trauma, stress and other psychological/psychiatric or emotional states caused by 
incarceration could have negatively affected performance. 
 
The methodological design was another limitation of this study. A cross-sectional 
design can be limiting due to the effect of certain variables on performance. Fatigue, 
stress, and the effects of incarceration, can all affect neuropsychological 
performance. On the other hand, placement in the same environment for a long 
period and not having access to destabilizing factors, such as alcohol and drugs, can 
have a positive effect on cognitive performance. 
 
As in some areas of neuropsychology, such as forensic and compensation cases, 
the validity of self-report is an obvious concern. Studies estimate that 19-66% of 
offenders malinger or exaggerate psychiatric symptoms (McDermott and Sokolov, 
2009; Mittenberg et al., 2002). However, the majority of offenders in this study were 
post-sentence and therefore the “secondary gain” was not obvious. The reality is that 
this data was for research purposes and, therefore, assured 
confidentiality/anonymity may have reduced the risk of malingering; however, not 
totally ruled it out. Alternatively, the results could have been invalidated by poor effort 
from participants.  
 
One of the many problems in neuropsychology, unlike medicine, is that, while a 
specific test may provide a definitive diagnosis (i.e., a positive biopsy that defines a 
specific type of cancer); given the nature of neurobehavioural disorders, 
neuropsychology simply does not have that specificity (Dodrill, 1997). Therefore the 
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deficits obtained by some offenders may mean that some individuals have 
experienced a degree of cognitive function or have weaknesses rather than a 
pathological disorder. This may be particularly pertinent in individuals over the age of 
65.  
 
The interpretation that poor neuropsychological function in older persons contributes 
to sexual offending has some limitations, especially as neuropsychological function 
is associated with age-related decline. As covered in Chapter 2, processing speed, 
working memory, problem solving and new learning decline (Anstey and Low, 2004; 
Ballesteros et al., 2009; Kramer et al., 2007; Small, 2001). Advancing age, for 
example, has been associated with poorer performance on the Hayling Test 
(Belleville et al., 2006; Bielak et al., 2006) and on tests of verbal and semantic 
fluency (Troyer et al., 1997) compared to younger participants. Therefore, some of 
the results obtained by FT sex offenders may cloud conclusions drawn from any 
association of cognitive deficits and sexual offending.  
 
Although the current study suggest an association between poorer executive 
function and sex offending, current measures of “executive function” are limited by 
specificity, sensitivity, and construct validity, i.e., that a test actually measures what it 
purports to measure. The assessment of executive function in older adults has also 
received criticism, as executive function may be confounded from the effects of 
slower processing speed found in the elderly (Albinet et al., 2012).  
 
The confounds generated by the medical problems of offenders make the 
interpretation of poor neurocognitive results as being causative of sexual offending 
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extremely difficult. Perhaps as Langevin and Curnoe (2008b) suggest, 
neuropsychological anomalies co-occur with sexual disorder rather than being 
causally related.  
 
An obvious problem in sex offender studies is that participants are recruited from the 
judicial system, either through prison or community treatment programs. The 
neuropsychological function of those not charged or convicted will remain unknown, 
therefore, conclusions related to neuropsychological deficits are derived from those 
individuals that are charged and convicted.  
 
7.6 Recommendations	  for	  future	  research	  
 
7.6.1 Assessment	  of	  premorbid	  IQ	  
 
This study did not use a measure of reading to estimate premorbid IQ, which, in 
retrospect, was an error in methodology. A measure of reading can provide useful 
information about premorbid intellectual function in individuals with suspected 
organic damage. Reading tests have been found to be a better indicator of 
premorbid ability based on the rationale that reading skills are resistant to brain insult 
and irregularly spelled words cannot be decoded phonologically; and therefore rely 
on previously acquired skills (Nelson and O'Connell, 1978). Future studies could 
rectify this by introducing a measure such as the National Reading Assessment Test 
(Nelson, 1991). 
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7.6.2 Control	  groups	  
 
Non-sexual and non-violent offenders are more appropriate controls than those used 
in other studies. This study, therefore, supports the view by Joyal et al. (2007) that 
this group of offenders, NSOC, is more closely matched than antisocial, impulsive 
and violent men. It is therefore recommended in future studies that non-sexual, non-
violent controls be used.  
 
7.6.3 Reduce	  heterogeneity	  in	  sex	  offender	  samples	  
 
The main methodological problem in sex offender studies has been the treatment of 
sex offenders as a homogeneous group (Flor-Henry, 1987; Langevin and Curnoe, 
2008a; Langevin et al., 1988; Spinella et al., 2006; Young et al., 2010). 
Unfortunately, due to the small sample size available, this study analysed data from 
a heterogeneous group of FT sex offenders. Reducing the problem of heterogeneity 
in sex offender studies by grouping child sex offenders and adult offenders 
separately and comparing paedophilic child sex offenders with non-paedophilic child 
sex offenders, as suggested by Suchy et al., (2009a; 2009b), would improve future 
studies.   
 
7.6.4 Development	  of	  better	  executive	  function	  tests	  	  
 
The executive function measures remain problematic and more targeted and specific 
measures are needed. Specifically, reliable tests that approximate the real world can 
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be more useful in detecting higher-order executive impairment. Such tests will be 
clinically meaningful in the assessment of everyday impairment.  
 
Given the multi-function and circuitry of the prefrontal cortex (see Rosenbloom et al., 
2012), a single executive function measure is unlikely to provide specificity in 
isolation. Test development, when combined with advances in neuroimaging and 
neurophysiology, has the potential to dramatically increase our understanding of the 
orbitofrontal and ventromedial prefrontal cortices and its association with sexual 
offending. 
 
7.6.5 Use	  more	  than	  one	  social	  cognition	  measure	  
 
This study used one proxy measure of social cognition, which, in retrospect, was 
limiting in finding a significant difference in social cognition between sex offenders 
and non-sex offenders. It is recommended that other social cognition instruments, 
such as the faux pas recognition test (Baron-Cohen et al., 1997; Stone et al., 1998), 
the Theory of Mind Task Battery, reading the mind in the eyes test (Baron-Cohen et 
al., 1997; Baron-Cohen et al., 2001); and/or the prosody perception task (Borod et 
al., 1992), be considered to assess social cognition in sex offenders. 
 
It is also important to develop a larger array of psychometric measures to assess 
social cognition. Social cognition is a mixture of different processes and depends on 
the exchange of specific signals such as facial expression, body movement, and eye 
gaze (Frith and Frith, 2007).  Historically, and too commonly, many clinical disorders 
lead to impairments in social perception that are not easily detected using standard 
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neuropsychological tests (McDonald, 2012).  
 
Perhaps more research into Theory of Mind (ToM) may assist us to better 
understand the deficits in social cognition found in sex offenders, particularly since 
we are discovering the neuroanatomical and neurochemical bases of ToM (Abu-Akel 
and Shamay-Tsoory, 2011). Further research would clarify whether ToM deficits are 
significant predictors in sexual offending. So far the little research carried out has 
found that child sex offenders have deficits in ToM, specifically in respect to their 
ability to infer the mental states of children (Elsegood and Duff, 2010).  
 
7.6.6 Confounding	  variables	  
 
Unfortunately research into older sex offenders will have the additional problems of 
confounding variables, which clouds the conclusions of any study. The association of 
age, sexual offending, and the many confounding medical variables in elderly 
populations provides any researcher with a complex task.  
 
Nevertheless, the exploration of these variables on neurocognitive function is 
important and necessary. Cardiovascular, endocrine, head injury, psychiatric, 
neurologic, and drug and alcohol dependence/abuse are important factors that 
contribute to sexual offending. Some of these factors can be predictive of offending 
and the following decades will bring about a better understanding of their relationship 
to sexual offending. 
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7.7 Recommendations	  for	  clinicians	  
 
7.7.1 Implications	  of	  this	  study	  on	  sex	  offender	  treatment/programs	  
 
Cognitive behavioural therapy (CBT) has been the preferred mode of treatment for 
sex offenders (McGrath et al., 2010; Moster et al., 2008). The primary goals of CBT 
are to reduce the risk of reoffending by cognitive restructuring. This includes 
challenging cognitive distortions, justification and minimisation of offence behaviour. 
Other key goals are to improve social competence, for example, self-esteem, 
managing negative emotional states and problem solving (Lockmuller et al., 2008).  
 
Another treatment goal is improving victim empathy and enabling the perpetrator to 
develop relapse-prevention skills (Hudson and West, 1996). Victim empathy is a 
component in the majority of sex offender treatment programs, despite both theory 
and research being underdeveloped (Mann and Barnett, 2013; Ward et al., 2006). 
Indeed, empathy for victims was found to be unrelated to recidivism in two large-
scale meta-analyses (Hanson and Bussière, 1998; Hanson and Morton-Bourgon, 
2005). Therefore the rationale for including an empathy component in practice 
appears to be based on intuition; specifically, the view that the experience of 
empathy will promote change in distorted attitudes and prevent re-offending 
(Marshall et al., 1999; Marshall et al., 1995). 
 
Empathy has been defined as a four-stage process involving the ability to recognize 
emotional states in others, take the perspective of others, and vicariously replicate 
these emotional states; with the fourth stage being the decision to act or not on the 
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basis of those feelings (Marshall et al., 1995). Examples of treatment procedures 
include psychoeducation relating to victim impact in general, perspective-taking 
exercises such as role-plays relating to their specific victims or auto-biographical 
accounts written “as if” by their victim, and the construction of mock apology letters 
(Webster, 2002).  
 
CBT is a complex treatment approach that is of limited benefit to individuals with 
cognitive deficits, particularly those with significant deficits in executive function. 
Patients with executive dysfunction are slow learners and therefore treatment tends 
to be lengthy and laborious (Boelen et al., 2011). Cognitive problems that potentially 
affect treatment include short attention span, distractibility, superficial processing, 
memory and new learning (Bezeau et al., 2004). 
 
The results of this study suggest that many sex offenders selected into these 
programs will be unlikely to derive benefit from this kind of treatment due to the three 
core components of empathy required (i.e., emotion recognition, perspective taking, 
affective responsiveness). The reality is that offenders that have limited cognitive 
function or are impaired are enrolled in these programs despite the questionable 
benefit of treatment. When studies clearly demonstrates that individuals with 
prefrontal lesions are unable to show empathy, it seems counter-intuitive that sex 
offender programs should attempt to instil these virtues on sex offenders that do not 
have the capacity to develop empathy due to damage to these prefrontal areas.  
 
The results of this study suggests that behavioural interventions, indefinite 
supervision and containment, aimed at providing the cognitively impaired offender 
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with control over their compulsive urges; and the use of antilibidinal medication, such 
as anti-androgens and selective serotonin re-uptake inhibitors, may be more helpful 
and less resource intensive. Appropriate placement is another necessary 
intervention to ensure high supervision or no access to potential victims.  
 
Alternatively, some sex offenders with cognitive and social cognition deficits would 
benefit from specifically tailored treatment programs that take such limitations into 
account and do not simply apply the arsenal of CBT techniques that were originally 
developed for non-cognitive compromised subjects. 
 
7.7.2 Obtain	  a	  history	  of	  head	  injury	  
 
The literature strongly suggests that individuals who sustain a head injury are at a 
significant risk of committing a sexual offence (Luiselli et al., 2000a; Mendez and 
Shapira, 2011b; Mendez et al., 2000; Simpson et al., 1999) and head injury is a 
predictor for sexual re-offending (Langevin and Curnoe, 2011). It then follows that 
when assessing elderly individuals, who commit a sexual offence for the first time, it 
is important that clinicians obtain a thorough medical history, including a history of 
head trauma.  
 
7.7.3 Assessment	  of	  executive	  function	  
 
If executive dysfunction is prognostic of these clinically important functional and 
behavioural outcomes, then executive function should form a greater part of the 
routine clinical assessment of sex offenders than is the case currently. A greater 
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awareness of the significance of executive dysfunction in an individual’s life if the sex 
offending was “out of character” may help clinicians to offer the courts accurate 
assessments, as well as identify individuals who will need more intensive 
supervision, monitoring and support. 
 
7.7.4 Neuroimaging	  
 
Neuroimaging techniques such as structural and functional (fMRI) and positron 
emission tomography (PET) allow us to see how brain structure and function change 
with age. Clinicians referring individuals for neuroimaging and neurophysiological 
assessments, particularly those individuals who develop late-onset paedophilic 
interest, can improve future studies in finding an underlying brain mechanism for the 
disturbance in sexual behaviour.  
 
7.7.5 Frontotemporal	  dementia	  
 
Given the behavioural similarities of elderly FT sex offenders and acquired 
sociopathy in FTD (Mendez et al., 2005; Mendez et al., 2008), further clinical 
investigation into FTD is necessary in this group of elderly men, who commit sex 
offences for the first time. FTD symptoms can begin to appear between the ages of 
45 and 65 years; therefore, consideration of FTD in this group of sex offenders may 
assist in clarifying diagnosis, treatment, risk management, sentencing and 
placement.  
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Accurate assessment and diagnosis of FTD is likely to remain a challenge, as 
bedside cognitive and standard neuropsychological assessments, including 
assessment of executive function, can be normal in behavioural FTD (bvFTD) 
(Gregory and Hodges, 1996; Hodges, 2013; Hornberger et al., 2008; Lough et al., 
2001; Mendez, 2010; Roca et al., 2013). 
 
7.7.6 Risk	  assessment	  
 
The results of this study might assist in the development of static and dynamic risk 
assessment tools, which will assist clinicians in the evaluation of elderly sex 
offenders with cognitive deficits. Static factors would include a history of head injury 
and dynamic factors would include onset of changes in personality, sudden 
antisocial behaviour, and changes in sexual identification or practices.  
 
The assessment of impairment at the time of the commission of a sexual offence 
should also be considered. It is likely that alternative treatment, placement, and risk 
management strategies will be required for individuals with cognitive deficits.  
 
7.8 Conclusions	  
 
The present study contributes to the neuropsychological literature on sex offenders, 
contributing to the knowledge of elderly first-time sex offenders, who commit sexual 
offences much later in their lives. 
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Highlighting this contribution, were that FT sex offenders produced similar 
neuropsychological results to HT sex offenders but showed greater cognitive 
weaknesses or impairment compared to non-sexual offender controls. In addition, 
sex offenders performed more poorly than non-sex offenders on most 
neuropsychological tests. 
 
Therefore, there was partial support for the first hypothesis that FT sex offenders 
demonstrate greater impairment than HT sex offenders and NSOC offenders. There 
was greater support for the second hypothesis that sex offenders show greater 
neuropsychological impairment than non-sex offenders.  
 
Although a significant proportion of offenders demonstrated deficits in social 
cognition, the groups did not differ in a proxy measure of social cognition. Therefore, 
the third hypothesis was not supported. Notwithstanding the high rates of impairment 
in a social cognition task in FT sex offenders is of concern given their perpetration of 
sexual offences at a much later time in their lives.  
 
In conclusion, this study suggests that sex offenders, as a group, irrespective of 
when they offend (early or later in life), exhibit executive function deficits and 
possible damage to the prefrontal cortex. The neuropsychological results of FT sex 
offenders also resemble those of FTD patients. However, neuroimaging is required 
to confirm these findings, which is outside the scope of this study.  
 
This study proposes that executive function deficits contributes to sexual offending 
early in life due to possible neurodevelopmental problems (i.e., intrauterine 
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pathology, lack of development, or trauma); and later in life due to disease, 
substance abuse, neurotoxicity or trauma.  
 
I propose that HT sex offenders experience neurodevelopmental perturbations, 
demonstrated in abnormal executive function early in life, while FT sex offenders 
develop executive dysfunction much later in life.  
 
Whilst there is unlikely to be one specific neurocognitive reason, which can fully 
explain sexual offending in elderly individuals, the current findings suggest that, in at 
least some individuals, significant neuropsychological impairment may contribute to 
sexual offending primarily in four ways:  
 
1. FT sex offenders develop executive dysfunction as a result of frontotemporal 
damage 
 
2. The combination of a lifelong underlying paedophilic interest and the insidious 
or sudden onset in executive dysfunction contributes significantly to sexual 
offending of children by FT sex offenders  
 
3. FT sex offenders demonstrate greater impulsivity, poorer working memory, 
behavioural dyscontrol, and poorer affective regulation  
 
4. A high proportion of FT sex offenders display impaired social cognition and 
possible deficits in Theory of Mind, which, in turn, result in poor appraisal of 
their environment and the emotional distress of their victims 
 168 
 
7.9 Final	  comments	  
 
Executive function is a construct that cannot be explained by a single factor (Elliott, 
2003; Goh et al., 2012; Huizinga et al., 2006; Hull et al., 2008) and is a difficult 
construct to define as executive function encompasses a wide array of abilities.  
 
The causality of sexual offending by elderly first time sex offenders will remain 
difficult to understand as merely being an example of “executive dysfunction”. Many 
sex offences are not impulsive, in fact they involve careful planning and grooming as 
in many cases of child molestation; therefore mounting a defence of “impulsivity” and 
lack of volition as a result of executive dysfunction is unlikely to be accepted (see 
Fabian, 2012).  
 
In addition, no simple explanation for anomalous sexual behaviour can be attributed 
to damage to prefrontal areas or temporal-limbic structures alone. The strength of 
this argument lies with the reality that not all men, who demonstrate either clinical or 
psychometrically measured executive dysfunction, or prefrontal damage, or temporal 
lobe dysfunction commit sexual offences.  
 
Nevertheless, it is distinctly possible that some men with a premorbid propensity for 
sexual offending, such as an underlying paedophilic interest, who develop pathologic 
brain changes will be at a high risk for committing sexual offences.  
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Appendix 1 - Information Sheet 
Neuropsychological Assessment of offenders  
Over the age of 50 years old 
 
My name is Marcelo Rodriguez. I am a psychologist and I am seeking your participation as a 
subject in my Doctor of Philosophy (PhD) study for the Faculty of Psychological Medicine at the 
University of Sydney.  
 
You will be asked to complete a series of tasks such as explaining the meanings of words, sorting 
cards, constructing blocks into a design, arithmetic reasoning, and copying a complex figure. This 
will take approximately 1 hour 30 minutes. 
 
The above tests are not physically invasive however you may feel fatigued, as you will be 
concentrating for a lengthy period. However if you require breaks, this will definitely be provided to 
you. There are no associated risks with this study and it will be conducted at a time convenient to 
you to minimise any inconvenience. 
 
Your participation is voluntary and you are free to withdraw from participation at any time without 
any penalty. You will be asked to sign a consent form prior to participation in the study. I am 
seeking your assistance as a valued participant of the study. All information provided will remain 
confidential. You will be given a code number and the link between your name and the code 
number will be broken after all the data is collected. As the study is not looking at an individual 
case, in this case yours, there is no reason to keep such information. 
 
In the future it is possible that the research data may be published or the results provided to other 
researchers in this field. At no point will individual personal information be provided. This is to 
guarantee your anonymity.  
 
Research is the best way to inform clinicians in the field so that improvements in assessment and 
treatment can be achieved. This type of research is beneficial to better understand offending 
behaviour and to develop newer, more effective treatments. The hypothesis of my study is that 
older offenders are more likely to have cognitive deficits (brain function as demonstrated in paper 
and pencil tests, computer tests or mental calculations), which may contribute to poor decisions 
(one of which may lead to offending).  
 
You can request a written report of your results in writing should you desire. Should you have any 
questions regarding the study and your participation, please do not hesitate to ask me in person 
or in writing. Any further enquiries can be directed to my supervisor Professor Philip Boyce at the 
University of Sydney. 
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Appendix 2 - Consent Form 
 
 
Neuropsychological Assessment 
 
I__________________________________ agree to participate in a research study 
“Neuropsychological Assessment of First Time Sex Offenders over the age of 50”, conducted by 
Marcelo Rodriguez. 
 
My agreement is based on: 
 
1. My involvement entails the completion of several neuropsychological tests. 
 
2. The inconvenience and fatigue have been explained to me. There are no physical risks. 
 
3. I have read the attached Information Sheet and understand the contents, the general purpose 
of the study, and its methods. 
 
4. I understand that the study may not be of direct benefit to me. 
 
5. I am satisfied with the explanation given regarding the study and my consent is given freely, 
without any incentives. 
 
6. I understand that I can withdraw my consent and participation in the study at any time. 
 
7. I can obtain a written report providing me with my results. I understand that I need to do so in 
writing. 
 
Signature of Chief Investigator: ____________________________Date: ____________ 
 
Signature of Participant: __________________________________Date: ____________ 
 
Signature of Witness: ____________________________________Date: ____________ 
 
 
Please feel free to contact the researcher for any enquiries regarding the study. You can 
also contact Professor Philip Boyce at the University of Sydney, Faculty of Psychological 
Medicine.  
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Appendix 3 - Hayling Sentence Completion Test	  
Hayling	  Sentence	  Completion	  Test	  (Burgess	  &	  Shallice,	  1997)	  	  	  
	  
“In	  a	  moment	  I	  am	  going	  to	  read	  you	  a	  series	  of	  sentences,	  each	  of	  which	  has	  the	  last	  word	  missing	  from	  it.	  I	  
want	   you	   to	   listen	   carefully	   to	   each	   sentence,	   and	  when	   I	   have	   finished	  each	   one;	   your	   job	   is	   to	   give	  me	  a	  
word,	  which	  completes	  the	  sentence.	  Do	  you	  understand?”	  [Repeat	  instructions	  if	  needed]	  
	  
“Before	  we	  start,	  I’ll	  give	  you	  a	  couple	  of	  practice	  sentences	  so	  you	  can	  get	  the	  hang	  of	  it.	  Are	  you	  ready?”	  
	  
Administer	  the	  two	  Practice	  Items	  for	  Section	  1.	  Do	  not	  time	  these.	  
	  
Item	   Sentence	   Response	   Time	  
P1	   The	  rich	  child	  attended	  a	  private…	   	   N/A	  
P2	   The	  crime	  rate	  has	  gone	  up	  this…	   	   N/A	  
	  
“OK,	  that’s	  the	  end	  of	  the	  practice	  items.	  The	  next	  few	  sentences	  I’ll	  read	  aren’t	  really	  any	  more	  difficult	  than	  
the	  two	  you’ve	  just	  done.	  But	  the	  important	  thing	  is	  that	  I	  want	  you	  to	  give	  me	  your	  answer	  as	  quickly	  as	  you	  
can	  –	  the	  faster	  the	  better.	  Is	  that	  clear?”	  [Give	  as	  much	  further	  explanation	  as	  necessary]	  
	  
NOTE:	  Record	  time	   in	  whole	  second	  units,	  which	  are	  not	   rounded	  up.	  Max	  time	   for	  each	  trial	   is	  60	  seconds;	  
record	  time	  latency	  as	  60.	  
	  
Section	  1	  
Item	   Sentence	   Response	   Time	  
	  
Raw	  
Score	  
Scaled	  
Score	  
Comment	  
0	   7	   High	  
Average	  
1-­‐9	   6	   Average	  
10-­‐18	   5	   Moderate	  
Average	  
19-­‐22	   4	   Low	  
Average	  
23-­‐50	   3	   Poor	  
51-­‐60	   2	   Abnormal	  
>60	   1	   Impaired	  
1	   He	  posted	  a	  letter	  without	  a…	   	   	  
2	   In	  the	  first	  space,	  enter	  your…	   	   	  
3.	  	   The	  old	  house	  will	  be	  torn…	   	   	  
4.	  	   It’s	  hard	  to	  admit	  when	  one	  is…	   	   	  
5.	   The	  job	  was	  easy	  most	  of	  the…	   	   	  
6.	   When	  you	  go	  to	  bed	  turn	  off	  the…	   	   	  
7.	   The	  game	  was	  stopped	  when	  it	  started	  to…	   	   	  
8.	  	   He	  scraped	  the	  cold	  food	  from	  his…	   	   	   	  
Total	  Time:	  
	  
Raw	  Score	  ______	  
	  
Scaled	  Score	  _____	  (A)	  
9.	   The	  dispute	  was	  settled	  by	  a	  third…	   	   	  
10.	   Three	  people	  were	  killed	  in	  a	  major	  motorway…	   	   	  
11.	   The	  baby	  cried	  and	  upset	  her…	   	   	  
12.	   George	   could	   not	   believe	   that	   his	   son	   had	   stolen	  
a…	  
	   	  
13.	   He	  crept	  into	  the	  room	  without	  a…	   	   	  
14.	  	   Billy	  hit	  his	  sister	  on	  the…	   	   	  
15.	   Too	  many	  men	  are	  out	  of…	   	   	  
	  
NOTE:	  	  
1. Change	  of	  mind	  –	  If	  the	  patient	  changes	  their	  mind	  and	  gives	  two	  responses,	  record	  the	  response	  and	  time	  for	  their	  first	  
answer.	  	  
2. Multi-­‐word	  answers	  –	  Score	  the	  first	  multi-­‐word	  answer	  as	  it	  stands	  but	  before	  giving	  the	  next	  item,	  say,	  “You’ve	  just	  given	  me	  
an	  answer	  which	  was	  more	  than	  one	  word.	  This	  doesn’t	  matter	  too	  much,	  but	  I	  would	  prefer	  it	  if	  you	  would	  try	  to	  keep	  your	  
answers	  to	  just	  one	  word.”	  Correct	  them	  once	  only.	  
3. Mishearing	  –	  If	  patients	  mishear,	  ask	  them	  to	  repeat	  the	  sentence	  back	  to	  you	  first.	  If	  it	  is	  incorrect,	  then	  repeat	  the	  item	  to	  
them	  again.	  	  	  
4. Strategy	  development	  –	  Some	  patients	  may	  repeat	  the	  same	  word	  to	  all	  trials.	  This	  is	  not	  permitted.	  “You’ve	  already	  used	  that	  
answer.	  Repeating	  the	  same	  word	  to	  each	  sentence	  is	  a	  good	  way	  of	  approaching	  this	  test,	  but	  it	  makes	  it	  too	  easy,	  so	  I’m	  
afraid	  that	  I’m	  going	  to	  have	  to	  ask	  you	  not	  to	  use	  it.	  From	  now	  on	  I	  want	  a	  different	  word	  each	  time.”	  [Score	  further	  repeats	  as	  
Category	  A	  responses].	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Always	  administer	  Section	  2	  immediately	  after	  Section	  1.	  
	  
Section	  2	  
“Now	   we	   are	   going	   to	   move	   onto	   the	   second	   section	   of	   the	   test.	   In	   this	   section,	   I	   will	   read	   you	   a	   set	   of	  
sentences	  with	  the	  last	  word	  missing	  just	  like	  the	  ones	  you	  have	  already	  done,	  but	  this	  time	  I	  want	  you	  to	  give	  
me	  a	  word	  which	  does	  NOT	   fit	  at	   the	  end	  of	   the	  sentence	  –	   I	  want	   the	  word	  you	  give	  me	  to	  be	  completely	  
unconnected	  to	  the	  sentence	  in	  every	  way.	  Do	  you	  understand?”	  
	  
“Before	  we	  start,	  I’ll	  give	  you	  a	  couple	  of	  practice	  sentences	  so	  that	  you	  can	  get	  the	  hang	  of	  what	  is	  required.”	  
	  
Item	   Sentence	   Response	   Time	  
P1	   London	  is	  a	  very	  busy…*	   	   N/A	  
P2	   Her	  new	  shoes	  were	  the	  wrong…	   	   N/A	  
	  
*If	  incorrect,	  say	  “The	  word	  you	  have	  just	  given	  me	  DOES	  fit	  at	  the	  end	  of	  the	  sentence	  –	  the	  sentence	  “London	  is	  a	  very	  busy	  [patient’s	  
response]”	  does	  make	  sense,	  doesn’t	  it?	  But	  what	  I	  want	  is	  a	  word,	  which	  DOESN’T	  fit	  at	  the	  end;	  one,	  which	  is	  completely	  unconnected	  to	  
it.	  So	  for	  instance	  if	  you	  had	  given	  me	  the	  word	  “banana”,	  that	  would	  be	  right,	  because	  “banana”	  is	  unconnected	  to	  the	  sentence	  “London	  
is	  a	  very	  busy…”	  “So	  can	  you	  think	  of	  a	  word	  which	  you	  could	  have	  given	  me	  instead	  of	  [patient’s	  response]?”	  
	  
If	  response	  is	  unconnected,	  say	  “That’s	  very	  good,	  so	  I’ll	  give	  you	  one	  more	  practice	  item.”	  
If	  response	  is	  not	  acceptable,	  say	  “Well	  that	  would	  is	  still	  connected	  to	  the	  sentence,	  isn’t	  it?	  So	  it	  is	  not	  an	  ideal	  kind	  of	  answer.	  But	  I’ll	  
give	   you	   another	   practice	   sentence	   to	   see	   if	   you	   can	   get	   the	   hang	   of	   it.”	   [Correct	   patient	   if	   their	   answer	   is	   again	   unacceptable,	   allow	  
another	  attempt	  at	  Practice	  2,	  and	  then	  move	  on]	  
	  
“Ok	  that’s	  the	  end	  of	  the	  practice	  items.	  Remember	  that	  the	  words	  you	  give	  me	  must	  be	  unconnected	  to	  the	  
sentence,	  and	  that	  it	  is	  important	  for	  you	  to	  give	  me	  your	  answer	  as	  quickly	  as	  you	  can.	  Are	  you	  ready?”	  
	  
NOTE:	  Remind	  patients	  of	  the	  rule	  if	  Category	  A	  response	  (i.e.	  connected)	  is	  given	  during	  a	  trial;	  Remind	  after	  each	  trial	  if	  necessary.	   	  
Item	   Sentence	   Response	   Time	   Correct	   Category	  
A	  
Category	  
B	  
1	   The	   captain	   wanted	   to	   stay	  
with	  the	  sinking…	  
	   	   	   	   	  
2	   They	  went	  as	  far	  as	  they…	   	   	   	   	   	  
3.	  	   Most	  cats	  see	  very	  well	  at…	   	   	   	   	   	  
4.	  	   Jean	  was	  glad	  the	  affair	  was…	   	   	   	   	   	  
5.	   The	   whole	   town	   came	   to	   hear	  
the	  mayor…	  
	   	   	   	   	  
6.	   Most	   sharks	   attack	   very	   close	  
to…	  
	   	   	   	   	  
7.	   None	  of	  the	  books	  made	  any…	   	   	   	   	   	  
8.	  	   The	  dough	  was	  put	  in	  the	  hot…	   	   	   	   	   	  
9.	   She	  called	  the	  husband	  at	  his…	   	   	   	   	   	  
10.	   All	  the	  guests	  had	  a	  very	  good…	   	   	   	   	   	  
11.	   He	  bought	  them	  in	  the	  candy…	   	   	   	   	   	  
12.	   His	   leaving	   home	   amazed	   all	  
his…	  
	   	   	   	   	  
13.	   At	  last	  the	  time	  for	  action	  had…	   	   	   	   	   	  
14.	  	   The	   dog	   chased	   our	   cat	   up	  
the…	  
	   	   	   	   	  
15.	   At	   night	   they	   often	   took	   a	  
short…	  
	   	   	   	   	  
	  
	  
	  
	  
	  
	  
Total	  Time	  (raw):	  ______	   Cat	   A	   Errors	   (raw):	   Cat	   B	   Errors	   (raw):	   Converted	  Score	  (A+B	  score)	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___	   ___	  
Raw	  Score	   Scaled	  
Score	  
Comment	  
0	   8	   Good	  
1-­‐2	   7	   High	  Average	  
3-­‐50	   6	   Average	  
51-­‐60	   5	   Moderate	  
Ave	  
61-­‐100	   4	   Low	  Average	  
101-­‐120	   3	   Poor	  
121-­‐130	   2	   Abnormal	  
>130	   1	   Impaired	  	  
	  
Errors	   A	  Score	  
1	   3	  
2	   6	  
3	   10	  
4	   14	  
5	   18	  
6	   24	  
7	   30	  
8	   36	  
9	   42	  
10	   48	  
11	   54	  
12	   60	  
13	   66	  
14	   72	  
15	   78	  
	  
Errors	   B	  Score	  
1	   1	  
2	   2	  
3	   3	  
4	   4	  
5	   9	  
6	   14	  
7	   19	  
8	   24	  
9	   29	  
10	   34	  
>10	   50	  
	  
Converted	  
Score	  
Scaled	  
Score	  
Comment	  
0	   8	   Good	  
1-­‐3	   7	   High	  Ave	  
4-­‐9	   6	   Average	  
10-­‐12	   5	   Mod	  Ave	  
13-­‐14	   4	   Low	  
Average	  
15-­‐17	   3	   Poor	  
18-­‐29	   2	   Abnormal	  
>=30	   1	   Impaired	  	  
	  
Total	   Time	   (SS):	   _________	  
(B)	  
Cat	  A	  Score:	  _____	   Cat	  B	  Score:	  ______	   Hayling	   2	   errors	   SS:	   _____	  
(C)	  
	  
Score	  Summary:	  	  
	  	  	  (A)	  _____	  	  
+	  (B)	  ______	  	  
+	  (C)	  ______	  	  
=	  Total	  Scaled	  Score	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
=	  Overall	  Scaled	  Score	  	  	  	  	  	  	  	  	  	  	  	  _______	  
Total	  Scaled	  Score	  	   Overall	  Scaled	  Score	   Classification	  
23	   10	   Very	  Superior	  
22	   9	   Superior	  
21	   8	   Good	  
20	   7	   High	  Average	  
17-­‐19	   6	   Average	  
15-­‐16	   5	   Moderate	  Average	  
13-­‐14	   4	   Low	  Average	  
11-­‐12	   3	   Poor	  
10	   2	   Abnormal	  
<10	   1	   Impaired	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Appendix 4 - Test instructions and scoring 
 
The Depression, Anxiety and Stress Scales (DASS) 
 
Instructions  
Participants were asked to use 4-point severity/frequency scales to rate the extent to 
which they had experienced each state over the past week. These scores ranged 
from 0, meaning that the offender believed the item "did not apply to them at all", to 3 
meaning that the offender considered the item to "apply to them very much, or most 
of the time". Scores for Depression, Anxiety and Stress were calculated by summing 
the scores for the relevant items. Total scores range from 0 to 42 on each of the 
three DASS scales.  
 
Hayling Test 
 
Instructions  
The goal of the present study was to investigate the ability of offenders to use 
inhibitory processes, a proxy measure of executive function, measured by 
performance on the Hayling test. There were two conditions, automatic (Section 1) 
and inhibition (Section 2). In the “automatic” condition, the participant was told to 
listen to the sentence and complete it with the appropriate word as quickly as 
possible. Two practice sentences were initially presented. Response latencies were 
recorded with a stopwatch, beginning when this researcher pronounced the last word 
and ending when the participant began to respond.  
 
Section 1 scoring 
If the participant failed to provide a response within 60 seconds, the trial was 
terminated and recorded as 60 seconds as the latency before moving onto the next 
item. If a participant provided a response consisting of three words or more on either 
Section 1 or 2, the item would be scored as it was; however, the participant would be 
instructed “You’ve just given me an answer which was more than one word. This 
doesn’t matter too much, but I would prefer it if you would try to keep the answers to 
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just one word”. If the participant continued to produce long answers, he was not 
corrected. In the “inhibition” condition, the participant was told to finish the sentence 
as rapidly as possible with a word that was completely unrelated to the sentence and 
nonsensical in the context of that sentence. Two examples were also given to 
participants prior to the task. For all trials, if a participant provided an erroneous 
response (i.e., related to the sentence), the instructions were repeated and the 
participant was informed that his response was too closely related to the sentence. 
 
Section 2 scoring 
As in Section 1, if the participant failed to provide a response within 60 seconds, the 
trial was terminated and recorded as 60 seconds as the latency before moving onto 
the next item. The time measure was derived by adding all the individual response 
latencies. The score is ascertained from Table B on the scoring sheet. Each 
response on Section 2 is classified as falling into one of three categories. The first is 
where the word produced is completely unconnected to the sentence. This response 
scores zero error points. Category A errors is where the participant completes the 
sentence in an entirely plausible fashion. Category B errors is where the response is 
somewhat connected to the meaning of the sentence (or some aspect of it), but is 
not a direct sentence completion. Category A and B errors are scored together to 
give a ‘Converted score’, which is then transformed into a scaled score. 
 
Iowa Gambling Test 
 
Instructions and scoring 
Participants were provided with the rules found in the IGT manual. Specifically, the 
task allows participants to select cards from four decks (A, B, C, and D) displayed 
on-screen. Participants were instructed that the selection of each card would result in 
winning money but that every so often a card selection would also result in losing 
money. Participants were instructed to accumulate as much money as possible. The 
participants were provided with a laptop and completed the task alone. This 
researcher supervised the participants while completing the task. The task was 
completed after 100 selections within 10-15 minutes. The normative data of the IGT 
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was used to determine scores, generated by the program’s software. Offenders 
failed the task reporting a negative total score, as a result of the selection of more 
disadvantageous choices than advantageous choices. 
 
Trail-Making Test 
 
Instructions and scoring 
The tests were conducted according to the standard administration procedure 
described by Spreen and Strauss (1998). Participants were required to connect, by 
making pencil lines, 25 encircled numbers on a page in proper order (Part A) and 25 
encircled numbers and letters in alternating order (Part B). The participants were 
instructed to start the trial at the circle marked Begin and continue linking numbers 
until they reach the endpoint (circle marked End). Part B is more complex than Part 
A because it requires the participant to connect numbers and letters in an alternating 
pattern (1-A-2-B-3-C, etc.) in as little time as possible (Tombaugh, 2004). If an error 
was made on Part B, the examiner pointed it out to the participant for correction and 
instructed to return to and continue from the correct location while the clock 
remained running. Scores were calculated by adding the time to complete Parts A 
and B. The normative data from the Comprehensive Trail-making Test (CTMT) 
(Reynolds, 2002) was used to score TMT performance, including TMT impairment.  
 
The FAS test 
 
Instructions and scoring 
The FAS test is comprised of three trials in which the participants are required to 
orally generate (phonemic fluency) as many words beginning with the letters F, A 
and S in one minute, excluding proper nouns, numbers and the same word with a 
different suffix. Thus, perseverative responses and rule break errors (e.g. Susan for 
‘S’) were excluded. The first trial required production of words beginning with the 
letter F. The successive two trials requested the production of words starting with the 
letters A and S, respectively, plus total errors (non-words or repetitions). The FAS 
assesses verbal fluency, which is reflected in the combined sum of all admissible 
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words across the three trials. Impairment on the FAS was assessed by comparing 
the scores against the normative data by Tombaugh et al. (1999). 
 
The Rey Complex Figure Test (RCF) 
 
Instructions and scoring 
The guidelines for administering the RCF were followed (Meyers and Meyers, 1995). 
Participants were instructed to copy the RCF from the laminated RCF stimulus card. 
They were provided with a pencil and a blank response sheet and instructed to “copy 
that figure onto this sheet of paper”. This trial was timed. In between the Copy trial 
and the Immediate Recall trial, participants were instructed to perform the FAS. After 
a 3-minute interval (The Immediate Recall Trial) participants were instructed to draw 
the RCF from memory. The RCF was scored using a standardized approach based 
on the scoring criteria developed by Rey (Lezak et al., 2004). Rey’s scoring system 
divides the complex figure into 18 units, where each unit is scored separately for 
both accuracy and placement. A score of 0, 0.5, 1, or 2 is assigned to each unit of 
the figure based on accuracy and placement criteria. Thus, raw scores ranging from 
0.0 to 36.0 may be obtained for the Copy and Immediate Recall trials. For each unit 
of the figure, a score of 2 is assigned if the unit was drawn accurately and placed 
correctly. A score of 1 is assigned if the unit was drawn accurately, but placed 
incorrectly. A score of 1 is assigned if the unit was drawn inaccurately, but was 
placed correctly. A score of 0.5 is assigned if the unit was drawn inaccurately and 
was placed incorrectly, but is still recognisable. A score of 0 is assigned if the unit 
was omitted altogether or was drawn inaccurately and placed incorrectly, and was 
not recognizable.  
 
The Rey Auditory Verbal Learning Test 
 
Instructions and scoring 
Participants were instructed to listen to a list of 15 words (List A) and when the 
examiner stopped, they were to repeat as many words as they could remember in 
any order. After each trial, the responses were written down. The list was repeated 5 
times. The total number of words was obtained by adding all five trials. After trials I to 
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V were provided, the RAVLT recognition task was administered. Recognition 
memory was evaluated by using a story format in written form. The participants were 
evaluated on their ability to recognize the words administered during the word list 
trials.  
 
Facial Expression of Emotion: Stimuli and Tests FEEST 
 
Instructions and scoring 
Participants were shown 60 black-and-white photographs of men and women 
expressing happiness, surprise, fear, disgust, anger, or sadness for 5 seconds 
presented on a laptop computer. They were asked to rate the emotion that best 
described the expression. The best score was 10 out of 10 per emotion, with 0 out of 
10 been the worst possible score for detecting an emotion. Therefore the best 
possible score was 60 (i.e., 10 X 6 faces/emotions). The FEEST total score, as well 
as each emotion, were scored automatically by the FEEST software. Impairment 
was assessed using the age norms found in the FEEST manual so that scores below 
the cut-off scores were rated as impaired.  
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